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Summary
II
Results are presented for the first 4 years data of the Kainji Lake catch assessment survey
(CAS) which have been collected, compiled and analysed by the Nigerian-German (GTZ)
Kainji Lake Fisheries Promotion Project (NGKLFPP).
In line with the project's objectives of sustainability of the surveys by the counterpart
institutions the survey methodology was examined and possible reductions in sampling
intensity suggested. It was advised that the fishing gear survey be discontinued and that the
number of recording days in each station for the catch assessment survey be kept at 2 days per
month.
The total estimated yield for the lake fishery was 28,851 Mt. during 1998. This was
approximately the same as 1997, but showed a reduction by 25% since 1996.
The reason for the decline from 1996 is attributed to the variable yield of the beach seine
fishery which targets the small pelagic clupeids. The fishing effort of beach seines expanded
rapidly during 1996 when it contributed 53 % to the total lake yield. The yield of the beach
seines has declined from 20,334 Mt. in 1996 to 9,021 Mt. in 1998 and substantiates previous
estimates by the project that the fishery is operating above the maximum sustainable yield
(Omorinkoba et al., 1998).
The associated high and constant percentage of by-catch from beach seines, which are
juveniles or immature stages of the major commercial species of the lake, was also of concern
and this led to the banning of the gear in the State Fisheries Edict.
The yield from the traditional gill net fishery, the second most important yielding gear,
remained constant from 1996 to 1998 when it contributed 25% of the total lake yield. Of
concern, however, was the decline in catch rates from the 2 inch to 4.5 inch meshed nets and
the increasing preference of 1 inch meshed nets by the fishermen and particularly the
fisherwomen.
The cast net fishery yield remained constant (8-13% of the yield). Cast nets are the second
most destructive gear in use on the lake and are responsible for high catches of undersized
Citharinus eitharus Geoffroy St. Hilaire 1809 and Tilapia spp.
In terms of yield the drift net fishery was the forth most important fishery present on the lake.
From 1995 to 1997 the catch per unit effort (CPUE) and annual yield of drift nets fell by 57%
to 1,653 Mt. and their contribution to the total lake yield declined from 11% to 6%. The fall
was despite a rise in the total number of nets, however it has since increased.
III
The longline fishery experienced a decline in the total number of lines owned and the CPUE
has fallen slightly during the past 4 years. The longline is the most non-selective gear for
immature or juvenile fish in use and targets species not represented in the catches from other
gears.
The contribution to the total lake yield from the trap fishery has increased every year since
1995 and represented 13% during 1997. The trap fishery principally targets Chrysichthys
which although they mature at small size are still captured at 50% size of maturity. Traps also
caught small sized tilapiines and Citharinus which affected the catches from gill nets. The
Clariidae were also targeted at small size reducing the future catches from the longline
fishery.
There were around 40 commercially exploited fish species, belonging to 14 families. Two
species of clupeids accounted for 25% of the total lake yield in 1998. The remaining
percentage showed a large mix of species of which C. citharus and tilapiines contributed
10%, Synodontis membranaceus Geoffroy St. Hilaire 1809, 8% and Chrysichthys 7%. The
remaining 15 fish taxon sampled during the CAS contributed below 5%. Apart from
Chrysichthys which has increased in importance and Synodontis which showed a variable
annual yield this pattern of importance was maintained throughout the 4 years sampling.
Citharinus and Synodontis have a large fecundity and have withstood enormous fishing
pressure. The beach seine, gill, drift and cast net fisheries using undersized meshed nets
mainly target the juveniles and immature stages of these species. Small sized fish are, in the
main, targeted on the lake and this poses enormous pressure to the tilapinne stocks which,
once diminished, would be almost impossible to revive given the current small meshed gear
and their lower reproductive potential.
In 1998 the gross income from the lake fishery was Naira 914,395,0001 and was higher in
than 1995. However, taking into account inflation' the real income actually declined. In 1998
the gill net fishery contributed 32% to the total catch value, followed by the beach seine and
longline fisheries (17%). The drift net and trap fishery contributed 12-13% whilst the cast net
fishery contributed 8% of the total catch value.
I Exchange rate: USD 1 = Naira 90, annual inflation rate 11% @31/12/99
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1. Introduction
An important activity of the Nigerian- German (GTZ) Kainji Lake Fisheries Promotion
Project (NGKLFPP) is to establish a reliable and cost effective catch assessment survey
(CAS) which can be sustained by the project counterpart institutions; the National Institute
for Freshwater Fisheries Research (NIFFR), Niger State Fisheries Division, Kebbi State
Fisheries Division and the Federal Department of Fisheries for the future monitoring of the
Kainji Lake fish resource.
A sustained monitoring of the Kainji Lake fishery, through a reduction in sampling effort and
the development of infrastructure and expertise of counterpart institutions, has been a prime
concern of the project during ffie last years.
The CAS for Kainji Lake was developed in May, 1994 (Turner 1994, Turner 1995 and
Turner 1996), an extensive analysis of the first 6 months data was undertaken by an MSc.
student who visited the project during March, 1995 (Davies, 1995).
The present CAS for Kainji Lake differs from the previous CAS, which was designed by
Bazigos and implemented on the lake from 1970-1978, in that it samples catches for each
gear type and not from boats. The change in design was necessitated by the development of
high yielding beach seine fishery which may be underrepresented in a boat based approach
and the difficulties of including the drift net fishery which utilises two boats during the
fishing operation.
The sampled catch, which is divided into 20 fish taxon groups, is combined with the fishing
activity level for each gear type and raised to the total number of gears collected during the
annual frame survey. Results include CPUE, fishing activity and yield which is expressed for
each fish taxon and gear type. The lengthy data compilation procedures were originally
assisted using a dBase program, this has now been updated to a system using MS Access.
The report presents the Frame survey and CA.S results from November, 1994 to December,
1998. The tables of compiled data in the annex are extensive and these can be consulted for
further analysis.
Analysis of effects of reducing sampling intensity has been performed and recommendations
for the future implementation of the survey are made.
Extension messages are included as bordered paragraphs for easy identification. The
messages are extensive and it is unrealistic that any project can fully implement all of them.
They can be consulted to guide future project approaches and the management of the fish
resource.
2. Methodology and Afterations of the Original Sampling Concept
The NGKLFPP anticipates a handing over of responsibilities of the frame and CAS survey to
the project counterpart institutions during the project's handing-over phase (1999-2002). In
preparation, the supervision of the ADP2 and State Fisheries Division Staff data recorders and
the checking and input of raw data has been decentralised from NIFFR (the project's
headquarters) as much as possible.
For both the fishing gear, frame and CAS surveys the lake is divided into 3 data collection
zones: a southern section (stratum 1) under the jurisdiction of Niger State Fisheries Division,
a central section (stratum 2) under both Niger and Kebbi State Fisheries Divisions and a
northern section (stratum 3) which is administered by Kebbi State.
The three State Fisheries Officers who are counterparts to the GTZ Fisheries Resource
Adviser, have been trained and allocated responsibility for the sectors of the lake under the
jurisdiction of their State.
Frame surveys take place annually in November when the lake is at it's highest level and the
migration of fishermen, which makes accurate recording difficult, is less. The results of the
frame survey are used to implement the following years CAS. Catches are sampled from all
gear types in fifteen stations for 2 days per month (figure 1). Gear activity is measured from
20 selected fishermen per station for the same period.
A fishing gear survey which measured the characteristics and methods of mounting of the gear
types was conducted alongside the frame survey from 1993-1997. It has since been
discontinued (see section 2.2.)
All CAS data recorders are supervised, ad hoc, for a minimum of 50% of their recording time.
A new MS Access program allows the raw data to be grouped between stations to display
uncharacteristic means and trends. Also included are data checking routines and printout
displays of fishermen who have used more gears than they claim to have owned during the
frame survey.
A computer has been installed in the Zonal Fisheries Office in Yauri. Using this facility the
counterpart officers are able to input and access yield estimates.
After 4 years of involvement in data recording, staff are familiar with the likely trends qf
catches and fi,shermen's activity.. 'In house', fabricated data will become more difficult to
identify. It is also a fact that questionable data entries are occasionally submitted. This
emphasises the need for continued close supervision and checking of recorders and
supervisors.
2 Agricultural Development Staff, mandated to cover fisheries extension
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Figure 1 Kainji Lake showing the location of the States, sampling strata and CAS sampling
stations
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2.1. Simplification of Sampling Procedures
A reduction in the number of days required for data collection is advantageous since it
minimises the costs and maximises the chance of sustainability following handover of the
survey to the project counterpart institutions.
Dr. Turner (1996) investigated the feasibility of reducing the sampling effort by a reduction of
either:
the number of sampling days per month.
the number of sampling stations
the months spent recording.
Conclusions showed that whilst the elimination of single beaches altered the yield estimate by
over 50% a reduction in months or days spent recording maintained an acceptable level of
accuracy.
2.1.1. Reduction of the Sampling Days per Month
Using full annual data sets of various years the data was further tested. The recompilation of
the 1995 and 1996 data using reduced sampling days is presented in Tables 1 and 2. The
reduction of the sampling effort by 50% produced an overestimation of the annual total yield
by only 1% for both 1995 and 1996. The largest variation of yield occurred in the cast net and
longline fisheries with overestimation of 6-7% whilst the trap fishery was underestimated by
6% for the 1996 data. The differences between the yields of gear types between four days and
two days of sampling was not significantly different'.
Taking only one day of sampling per station per month (as opposed to 4 days) an over
estimation in the total yield by 4% occurred in 1995 and 0% for 1996 (Table 2). This is
similar to the results of Turner (1996) who discovered a difference of 8% when sampling days
were reduced from 4 to 1 day.
For the 1996 data the total yield from traps decreased by 21%, cast net and drift yields altered
by 5 and 6% resp. The difference between gears was significant at 90%4.
In conclusion the reduction from 4 to 2 days sampling per month had very little impact on the
final yield figures. For the duration of 1998 it was decided that the number of sampling days
should not be altered (kept at 2 days per station per month). An advantage of leaving the
sample days unchanged is that adequate data sets for more detailed analysis such as mesh size
distributions etc. is ensured.
3 Wilcoxen paired T test, P=0.10
4 Wilcoxen paired T test, P=0.02
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Table 1 The effect of reducing the number of sampling days from 4 to 2 days on the 1995
and 1996 yield estimates for Kainji Lake CAS.
* Alternate days 2 and 4 selected
Table 2 The effect of reducing the number of sampling days from 4 to 1 day on the 1995 and
1996 yield estimates for Kainji Lake CAS.
* 1 days sampling per month per station, day 2
2.1.2. Reduction of the Sampling Stations
The exclusion of the least important sampling stations in terms of number of samples collected
per gear (stations 3 and 9, Tables 3 & 33) increased the total yield estimate by 8% for 1996
and by 3% for 1997.
The northern stations have a higher CPUE per gear (Davies, 1995) and the exclusion of the
southern stations, Garafini and Waru, increased the CPUE and hence the total yield (the
exception being the drift net fishery).
Testing for differences in the monthly yield from each gear type gave significant differences' in
4 out of the 6 fishing methods. The reduction of sampling stations is not, therefore,
considered an option for reduced sampling effort.
5 mean monthly yield per gear type tested for 1995 and 1996, paired T- test.
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Gear type 4 days
1995
1 day
1995*
% error (4
to 1 day)
1996
4 days
1996
1 days °A
1996*
error (4 to
1 day)
1996
P value5
GN 5,300 5,511 4 (+) 7,401 7,426 0 0.61
DN 3,827 3,540 7 (-) 2,206 2,326 5 (+) 0.81
BS 15,216 16,172 6 (+) 20,334 20,572 1 (+) 0.42
CN 4,0'70 4,459 9 (+) 3,318 3,524 6 (+) 0.08
LL 2,445 2,344 4 (-) 1,900 1,926 1 (+) 0.65
TR 1,617 1,719 6 (+) 3,086 2,430 21 (-) 0.08
Total yield 32,474 33,746 4 (+) 38,246 38,202 0 0.48
Gear type 4 days
1995
2 day
1995*
% error (4
to 2 day)
1995
4 days
1996
2 days
1996*
% error (4
to 2 day)
1996
GN 5300 5353 0 7401 7385 0
DN 3827 3680 4 (-) 2206 2263 3 (-9
BS 15216 15491 2 (+) 20334 20391 0
CN 4070 4092 0 3318 3538 7 (-0
LL 2445 2493 2 (+) 1900 2019 6 (+)
TR 1617 1599 1 (-) 3086 2891 6 (-)
Total yield 32474 32708 1 (9 38246 38488 1 (+)
Table 3 The effect of removing 2 sampling stations on the 1996 and 1997 yield estimates for
Kainji Lake CAS.
Note: Localities 3 (Garafini) and 9 (Waru) removed.
1996 represents 4 days sampling per month, 1997 2 days.
2.1.3. Reduction of the Sampling Months
Sampling on alternate months and using the estimate from the sampled month as the estimate
for the excluded month lowered the annual yield estimate by 17% for 1996 and was 26%
higher for 1997 (Table 4). The difference between the gear types was highest for cast nets and
traps, however the change in the total monthly yield was not significant6.
In conclusion reducing sampling effort by a reduction in sampling months is not an option for
reduced survey costs. It is also believed that data recorders and supervising staff will perform
better if they carry out their work routinely.
Table 4 The effect of sampling on alternate months on the 1996 and 1997 yield estimates for
Kainji Lake CAS.
Note: where sampling is done only on the odd numbered months
Conclusion
It was decided to reduce the number of sampling days by half from four to two days per
station per month from January 1996 onwards. The two days were to be separated by a
minimum of one week and chosen to fall on different days of the week.
The reduction in days would give adequate data for the more detailed analysis of mesh size
selectivity, mean sizes of fish caught etc.
6
mean monthly yield tested for each gear type, paired t-test
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Gear type 1996
15 localities
1996
13 localities
1996 1997 1997
% error 15 localities 13 localities
1997
% error value6
GN 7,401 8,407 14 (+) 7,364 7,435 1 (+) P=0.00
DN 2,206 2,182 1 (-) 1,653 1,618 2 (-) P=0.23
BS 20,334 21,807 7 (+) 11,327 11,909 5 (+) P=0.01
CN 3,318 3,724 12 (+) 3,489 3,973 14 (+) P=0.00
LL 1,900 1,956 3 (+) 1,419 1,496 5 (+) P=0.03
TR 3,086 3,335 8 (±) 3,500 3,312 5 (-) P=0.63
Total yield 38,246 41,411 8 (+) 28,753 29,744 3 (+) P=0.00
Gear type 1996
Every month
1996
Odd months
1996
% error
1997
Every
month
1997
Odd
months
1997
% error
P value6
GN 7,401 7,744 5 (+) 7,364 7,028 5 (-) 0.99
DN 2,206 1,400 37 (-) 1,653 2,222 34 (+) 0.24
BS 20,334 12,974.8 36 (-) 11,327 17,884 58 (+) 0.66
CN 3,318 4,189.2 26 (+) 3,489 3,586 3 (+) 0.05
LL 1,900 1,400.6 26 (-) 1,419 1,992 40 (+) 0.77
TR 3,086 3,846.8 25 (+) 3,500 3,434 2 (-) 0.05
Total yield 38,246 31,556 17 (-) 28,753 36,145 26 (+) 0.74
2.2. The Rationale for the Discontinuation of the Gear Survey
The gear survey was started by the NGKLFPP in September, 1993 to determine the gear
configuration (mesh sizes, gear lengths etc.), details of construction (hanging ratios) and
methods of setting for the fishing methods on the lake.
Results from the four gear surveys undertaken so far have shown that there is a standard
construction of the gears around the lake and that the future need of the survey will be to
monitor the mesh size and headline length distribution of the gears for both fisheries
management and project evaluation.
During the gear survey the recorders were asked to measure fishing gears stored in
fisherman's houses as well as those found on the beach The reluctance of fishermen to
disclose 'undersized' gears may lead to an under-representation of gears stored in their
houses.
The catch assessment survey measures gears throughout the year (mesh sizes and headline
lengths are recorded when catches are weighed). In order to rationalise the fishery surveys the
benefits of a separate gear survey has been established by comparing:
mesh size distributions for gill nets, cast nets and drift nets from the two surveys (using
the 1995 and 1996 data sets)
sam.ple sizes between the two surveys
3 importance of misrepresentation due to seasonality
Results
The sample sizes obtained during the fishing gear survey were 83% less than for the CAS
(Table 5). Figure 12 shows that seasonality of mesh size used by fishermen does indeed exist
and that measuring of gears mainly from the beach may produce bias during the gear survey.
The CAS will therefore present a more accurate picture of the two most important parameters
needed for fisheries monitoring and management, namely the mesh size distribution and
headline lengths. It is recommended that the gear survey be discontinued and that the required
results are obtained from the CAS.
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Table 5 Mesh size distribution (inch) in the CAS and fishing gear surveys by percent for the
gill net and drift net fisheries, 1995 and 1996 data
Table 5 cont
* testing for difference between the years, Man Whitney U- test: gn mesh P=0.00, headline length P=0.00
CN mesh P=0.00
Table 6 Mean mesh sizes (inch) , variances and sample sizes by gear type for the fishing
gear and CAS surveys, 1997 data
Gill nets Cast nets
Mesh GN CAS CAS Gear Svy Gear Svy GN CAS CAS Gear Svy Gear Svy
1995 1996 1995 1996 1995 1996 1995 1996
% Nos.
0.5 1 (38) 4 (59) 1 (0)
1.0 2 (69) 8 (210) 5 (33) 18 (95) 6 (9'7) 3 (23) 20 (9) 30 (9)
1.5 4 (125) 5 (129) 23 (148) 13 (79) 8 (128) 11 (84) 15 (7) 7 (2)
2.0 20 (548) 24 (671) 17 (102) 18 (97) 35 (582) 31(225) 9 (4) 37 (11)
2.5 20 (566) 10 (285) 10 (64) 9 (48) 30 (496) 22 (159) 2 (1) 3 (1)
3.0 16 (445) 19 (523) 19 (77) 8 (43) 13 (210) 21(158) 4 (2) 101 (3)
3.5 22 (611) 15 (417) 5 (40) 5 (26) 3 (58) 2 (18) 2 (1) 3 (1)
4.0 10 (283) 14 (382) 17 (99) 7 (36) 2 (29) 4 (27) 46 (21) 7 (2)
4.5 2 (50) 1 (23) 1 (8) 1 (6) 2 (0)
5.0 2 (43) 2 (47) 6 (47) 2 (24) 5 (5)
6.0 1 (28) 3 (77) 4 (1)
7.0 1 (16) 1 (18)
Sample (2784) (2782) (618) (454) (1,659) (725) (45) (29)
size
Drift nets
Mesh GN CAS CAS Gear Svy Gear Svy
1995 1996 1995 1996
1.0 33 (220) 40 (261) 14 (14) 40 (49)
1.5 13 (81) 9 (57) 38 (39) 24 (29)
2.0 28 (188) 34 217) 30 (31) 24 (29)
2.5 17 (116) 5 (31) 10 (10) 4 (5)
3.0 2 (12) 5 (30) 6 (6) 2 (2)
3.5 1 (4) 5 (31) 0 (0) 1 (1)
4.0 1 (5) 3 (3) 2 (3)
4.5 1 (1)
Sum (621) (632) (103) (119)
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov.1994-Dec.1998 Page 8
Mesh size Headline length Sample
Survey mean Variance mean Variance Size
(inch) (meter)
Gill net fishery
Gear survey 2.6 2.56 167 6931 456
CAS 2.7 1.42 191 13545 1526
Cast net fishery
Gear survey 2.49 0.85
CAS 2.19 0.81
2.3. Development of an MS Access Data Base
The original CAS program was written by Dr. Turner using dBase IV (Turner, 1996).
Although fairly robust for data entry and compilation the program did not contain routines for
data checking (for example the operator had to change between XTGold and dBase for
verification and correction) and the results only displayed the total yields, CPUE and activity
levels per gear and grouped fish taxon.
For the finer analysis of data (mean sizes of fish caught, mesh size distributions etc.) a separate
database, to compliment the dBase program, was written using data-Rase (du Feu 1997). The
database imported the raw and sununary data from the compiled dBase files before performing
further analysis.
The management of the two databases together involved translating and importing the raw
data via Lotus 123 and was considered too cumbersome given it's future use by counterpart
staff
To solve these problems a new program written in Microsoft Access ver. 2. was developed.
The program handles both the data input, data verification and analysis and presents the stored
tabulated results as reports or graphs.
The access program incorporates a variety of data checking facilities with error messages
displayed during data input if incorrect data is inadvertently entered. There is a data checking
program to support manual checking as well as a facility to print names of fishermen who have
used more gears than they owned during the frame. A routine also exists to transfer data
entered in the Kebbi computer via diskette to the NIFFR computers'.
The lifting of gill nets and longlines twice every 24 hrs. had previously been identified as a
potential source of error (Turner, 1996). A routine has been incorporated in the Access
program to allow for this. If the gear is re-set after the morning's checking the program
doubles the recorded catch before compilation. This assumes that the catch during the day is
similar to that of the night. With the small number of such records existing the assumption will
not drastically alter the resultant gill or longline yield figures.
In future it is recommended:
that the computer in Kebbi State should act as a back up for all data held at NIFFR.
that the Niger State officers should continue to enter data using the computer facilities at
NIFFR . The need of installing a computer in the Niger State fisheries office depends on
the future co-operation between NIFFR and Niger State Fisheries Division.
that any further computer purchased for the CAS program should have a pentium
processor with at least 16 Mb. RAM and 1.5 giga bites of storage.
A practical guide explaining the use to of the CAS databases by counterpart staff is given in a separate report
(du Feu 1997).
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3. Frame Survey Results: Factors Relating to the CAS
Since 1993 six frame surveys have been conducted annually by the NGKLFPP. A summary of
results are given below.
The number of fishing entrepreneurs has increased by 214 every year (representing an annual
growth of 3%). The new entrants are mainly existing assistants graduating to entrepreneurs.
The increase in entrepreneurs should translate into an additional 385 gill nets, 128 longlines
and cast nets, 900 traps and 45 drift nets and 22 beach seines into the fishery. However, the
increasing number of entrepreneurs is not currently reflected by an increase in the total effort
(number of gears) fishing on the lake.
The total numbers of gears are, in fact, falling as ownership of gears per entrepreneur declines.
For example, over the 6 years the number of gill nets per entrepreneur has declined from 5.2
to 1.8 (65%). The decrease is mainly due to the reduction in the larger fishing units, e.g. the
number of entrepreneurs owning more than 3 gill nets has declined by 41% since 1995.
The decline could have been influenced by the licensing program. However, gears are not
licensed and the reported decline occurred before licensing commenced. In order to investigate
the reasons more fully all CAS sampled fishermen were interviewed and asked to explain why
their own numbers of gears had decreased. In almost every instance they stated that poor
harvest and increasing theft of gears on the lake have left them unable or unwilling to replace
them.
In order to compensate for the decline in the number of gears fishermen used those they had
more and hence fishing activity levels increased, although total effort (fishing activity x
numbers of gears) remained stable.
With evidence from surplus yield analysis that the fisher)) is currently operating around the
apex of its MSY, constant fishing effort levels despite a rise in the number of
entrepreneurs is advantageous. However, the fishery must be monitored closely since if
favourable conditions return and fishermen purchase gears the number ofgill nets on the
lake will treble, if extrapolated to the 1993 ownership levels.
Table 7 Frame Survey Data for the Kainji Lake Fishery, 1993-1998
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Year Ent Assis Can Eng GN DN BS CN LL TR
1993 4,285 11,626 8,259 1,128 22,387 1,035 560 4,890 12,939 27,177
1994 3,915 9,439 7,355 1,129 19,583 942 618 5,080 12,554 32,332
1995 4,973 12,218 8,755 1,307 17,680 1,576 810 5,760 7,762 38,817
1996 5,499 12,449 9,278 1,299 18,655 1,560 753 5,548 7,390 36,979
1997 5,817 7,126 7,610 1,001 12,147 1,001 582 3,661 7,996 32,691
1998 5,578 6,140 7,129 586 10,163 967 486 2,740 3,450 23,648
Table 8 Mean number of assistants and gears per fishing entrepreneur, 1993-1998
Important Note:
When interpreting the results it should be noted that the preceding year's frame survey
data which is collected in November-December of that year is used to compile total effort
and yield estimates for the following twelve months (i. e. the next year). Thus the 1997
franze survey figures are used for compilation of 1998 CAS yields.
Selection of sampled fishermen from the Frame Survey
Prior to 1997, the selection of sampled fishermen from the frame survey, was done at
random. It was then checked so that the gear mix owned by the sampled fishermen were
representative of what was present in the village.
This approach resulted in a large differences being recorded in fishing activity rates
between December and January as sampled fishermen changed The difference was
pronounced in those fishing methods not well represented in all of the sampling stations
such as traps, drift nets and longlines.
To gain a more representative picture of fishing activity which is not based on a few
sampling stations and possibly uncharacteristic fishermen the selection procedure of
sampled fishermen was altered in 1998. In that: even if longlines, drift nets or traps appear
in low numbers in the frame survey of the sampling stations they should be included
-within the selected fishermen from those localities.
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Year Assis Can Eng GN DN BS CN LL TR
1993 2.7 1.9
1994 2.4 1.9
1995 2.5 1.8 0.3 3.6 0.3 0.2 1.2 1.6 7.8
1996 2.3 1.7
1997 1.2 1.3
1998 1.1 1.3 0.1 1.8 0.2 0.1 0.5 0.6 4.2
4. Catch Assessment Survey Results: General
4.1. Annual Yield Patterns
The total estimated annual yield for Kainji Lake in 1996 was 38,246 Mt. an increase from
32,474 Mt. recorded in 1995. The increase in the mean monthly yield from 1995 was not
significant8.
The yield for 1997 was 28,753 Mt., the mean monthly yield was not significa.ntly lower from
19959 however the decline by a average of 791 Mt. per month from 1996 to 1997 was
significanti° (Table 9). The decline in yield during 1997 was particularly apparent in the beach
seine fishery. The yield for 1998 was 28,851 Mt., approximately the same as 1997. From 1997
to 1998 the yield from the beach seine fishery continued to decline whilst that from other
gears increased.
Figure 2 shows a trend of decreasing yield with month for the four years data. The total yield
and beach seine yields follow the pattern and show significant correlation , indicating that
peaks and troughs, as well as the overall decline, of total yield are influenced by the beach
seine catches.
The water level of the Lake affects the monthly yield pattern with smaller yields occurring
during the low water period (mean monthly yield 2,576 Mt. for low water, 3,063 Mt. for
high water) (Figure 2). In particular, the beach seine and gill net fisheries have lower yields
during low water whilst the drift net fishery shows higher yields. The seasonal increase in the
trap fishery during low water is related to increasing fishing activity.
Figure 2 Monthly total yield estimates (Mt.), Nov. 1994 - Dec. 1998
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8 T test for independant samples or equal variance. P=0.10
9 as above, for unequal variance. P-- 0.36
10 as above, for unequal variance. P= 0.00
Pearsons correlation, P=0.05
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Table 9 Monthly total yield estimates (Mt.), Nov. 1994- Dec. 1998
4.2. Yield by Gear Type
The decline in total yield from 1996 to 1998 can be attributed to a fall in the beach seine yield
from a peak in April, 1996 of 2,555 Mt. The percentage composition by beach seines to the
total lake catch declined particularly during the low water period.
The yield from the gill net and trap fishery increased from 1995 to 1998, whilst the yield from
drift net and longline fishery declined up to 1997 then increased. The cast net annual yield
remained constant (Figure 3).
Figure 3 Annual yield estimates by gear type (Mt.), 1995-1997
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The highest yielding gear is beach seines followed by gill nets. The contribution of beach
seines to the total lake yield declined from 53% in 1996 to 31% in 1998. In 1998 the gill net
fishery contributed 25%, the trap fisheries 14%, the drift net and longline fisheries 10% and
the cast net fishery 8% to the total yield (Figure 4).
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Year
Month 1994 1995 1996 1997 1998
Jan. 4,267 2,659 3,209 2,066
Feb. 4,618 2,867 2,144 3,093
Mar. 3,876 3,151 2,924 3,026
Apr. 2,586 3,830 2,515 2,669
May 3,127 3,894 2,643 2,524
Jun. 2,387 4,446 2,435 3,402
Jul. 2,330 2,979 2,684 1,978
Aug. 2,519 2,502 1,747 2,062
Sept. 2,193 2,317 2,384 1,655
Oct. 1,427 3,288 2,140 2,119
Nov. 4,302 1,333 3,072 1,934 2,209
Dec. 3,902 1,811 3,241 1,994 2,048
Total 8,204 32,474 38,246 28,753 28,851
Mean per month 4,102 2,706 3,187 2,396 2,404
GN DN BS CN LL TR
Gear type
Figure 4 Percentage of total yield by gear type, 1994- 1998
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Nov & Dec data only 27%
On average beach seines contributed 42% to the monthly yield from the lake fishery. The
contribution to the total yield reached a maximum from September 1995 (74%) until April
1996 (67%) after which it constantly declined to a low of 16% in Jan. 1998. The low yields
from beach seines recorded during April and May, 1997 when peak yield is usually observed
and the 41% fall in percentage contribution since 1996 are areas of concern (Figure 6).
An average 21% of all fish caught came from gill nets. The importance of gill net yield has
remained more or less constant since 1995. The minimum contribution was in September 1995
(8%) and the maximum, 39% of the total yield (1,021 Mt.), was recorded in May 1997.
The remaining fishing methods contributed an average of 11% or less to the total lake yield.
Cast net yields, with a monthly average of 10.8%, were higher during the low water period.
Their contribution peaked during the low water of 1996 (18% of the total monthly yield).
From 1997 to 1998 the percentage contribution fell by 33%.
The contribution to the total yield by drift nets has remained constant from 1995-97 and
almost doubled during 1998. It reached a peak of 27% in May 1995 (861 Mt.) and was at a
minimum of 2% in 1996.
Trap yield has increased in importance throughout the four years attaining a peak contribution
of 21% of the lake yield in November, 1997 (416 Mt.). Traps have a higher contribution to
the lake fishery during high water.
The yield from longlines was the least important of all the gear types over the 4 years with a
mean monthly contribution of 7.3%. However, more encouraging for this relatively unselective
gear for small fish size was the 120% increase in percentage yield from 1997-1998.
4.3. Catch Value by Gear Type
The rise and fall of yields for the separate gear types is mirrored by the histogram showing the
annual contribution of their catch value (Figure 5). However, the importance in percentage
contribution between the gear types is drastically altered.
Beach seines, although contributing 42% by weight on average to the lake yield only
contributed a mean of 26% to the income from landed fish sales due to the lower valued
clupeid and small size of by-catch species. Overall, gill nets were the most important gear
realising 29% of all revenue over the four years.
During the last quarter of 1998 beach seines only accounted for 17% of revenue, a figure
similar to longlines and which was only just higher than drift nets and traps. Gill nets on the
other hand contributed 31%.
Over the four years the economic importance of beach seines has declined whilst that from
traps and gill nets increased. There was a large increase during 1998 in the catch value from
longlines.
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Figure 5 Annual catch value estimates by gear type (Naira), 1995-1998
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The overall goal of the NGKLFPP is that 'the standard of living of the fishing
communities is increased'. Managing the fishery for beach seines -which target low value
clupeids, which are exported away from the area, will not achieve the project goal to the
same degree as managing for the lower yielding, but higher revenue, other fishing
methods.
4.4. Yield by Fish Taxon
The main commercial fish taxon in order of importance for the three years CAS sampling is
shown in Table 10. The important fish taxon by year is shown in Table 11. The biology of
these species is given in the annex (Tables 34-36).
Of the 20 fish taxon, 19 contributed 10% or less of the total lake yield, indicating a large
diversity in the species caught. This is attributed to the wide range in the types of gear 3.nd
mesh sizes used on the lake, which effectively target most of the fish species present.
From 1995- 1998 clupeids targeted by beach seines accounted for 32.5% of the lake catch,
contributing a annual mean of 10,423 Mt. Citharus contributed ahnost 10% of the lakes total
yield and was within the top three species in terms of numbers of fish caught. The annual yield
of Citharinus changed due to the variation in the intensity of spawning.
Beach seines accounted for the largest fishing mortality of Citharinus (52% of all the
Citharinus caught) and the smallest mean size at 31g (Figure 6). High numbers (24%) and
small sizes (90g) of Citharinus were also caught by cast nets. Reduction in the number of
juvenile Citharinus caught will lead to an increased yield of gill nets which catch the species at
a larger size (172g).
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Tilapiines (Oreochromis niloticus Linnaeus 1758, Sarotherodon galilaeus Linnaeus 1758 and
Tilapia zillii Gervais 1848), were targeted in large numbers by most fishing methods with cast
nets and traps the most prominent. Like Citharinus the mean size of fish caught was low (61g
for all gears) making the low fecund tilapiines very susceptible to recruitment overfishing.
The Mochokidae (S. membranaceus) was the third most important species in terms of total
catch weight but less important in respect of numbers caught due to the larger mean size at
capture (178g). Approximately the same number of Synodontis were caught by the gill net and
the beach seine fishery, however the mean size of fish caught by beach seines (50g) were far
below that of the gill nets (247g).
The small Bagridae (Chtysichthys nigrodigitatus Lacepede 1803 and Chtysichthys auratus
Geoffroy St. Hilaire 1809) were the forth most important species caught, with high numbers
of fish being captured at small size (34g). Beach seines caught 53% of all Chtysichthys on the
lake and this has an impact on catches from fishing traps, the traditional fishing method for this
species.
The major commercial species are Citharinus and Synodontis -which have a high fecundit),
(many eggs per female). The species produce high numbers of fty approximately evely
three years and this supplies large recruitment pulses into the fishety.
After spawning the juveniles are immediately targeted by the beach seine fishery and then
by the smaller meshed gill and cast nets from December to June. The mean size offish
caught during this time is far below it's optimum and causes a decline in the yield from
the large meshed gill net and cast net fisheries. The focus of management efforts should
be placed on reducing the early fishing mortality by banning of the beach seines and then
the small meshed gill and cast nets.
Extension messages should focus on the simple comparison of sizes of fish caught if they
were caught now or caught later after they have grown.
For tilapiines, a different management scenario exists. The species are less fecund and
need a higher number of breeding adults to maintain the population size. Although these
species are also targeted at very small size by cast nets and traps their potential for sudden
stock collapse is far greater than Citharinus or Synodontis. If the stock collapses then, with
the current configuration of gears which target small sized fish, it would be almost
impossible for it to recover.
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2.
Tilappinnes
GN
Figure 6 The total number of fish caught (millions) and mean weight by fishing method of
the six major commercial fish taxon, Jan 1995-Dec. 1997
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Fish taxon
1995
Yield %
1996
Yield %
1997
Yield %
1998
Yield %
Total
Yield
Clupeids 9526.2 29,3 16167.3 42.3 8877.2 30.9 7122.5 24.7 41693.2 32.5
Citharinus (Citharinidae) 3876,2 11.9 2768.3 7.2 3033.0 10.5 3038.2 10.5 12715.7 9.9
Tilapirnes (Cichlidae) 2779.6 8.6 3553.6 9.3 2956.6 10,3 2950.8 10.2 12240.6 9.5
Synodontis (Mochokidae) 1435.1 4.4 2116.3 5.5 2912.1 10.1 2251.2 7.8 8714.7 6.8
Ch.rysichthys (Bagridae) 1134.1 3.5 2649.9 6.9 2314.1 8.0 2062.9 7.2 8161.0 6.4
Labe° (Cyprinidae) 1863.6 5,7 1486.1 3.9 1241.6 4,3 1163 4.0 5754.3 4.5
Hemisynodontis 1345.4 4.1 1476 3.9 1148 4.0 1460.5 5.1 5429.9 4.2
(Mochokidae)
Bagrus (Bagridae) 1791.5 5,5 1087.3 2.8 847.6 2.9 1355.9 4.7 5082.3 4.0
Others 1228.4 3,8 1244.3 3.3 900.5 3.1 1103.8 3.8 4477.0 3.5
Lates (Centropomidae) 830.6 2.6 1086.3 2.8 850.8 3.0 1299.9 4.5 4067.6 3.2
Auchenoglanis (Bagridae) 1231.9 3.8 867.4 2.3 564.3 2.0 860.5 3.0 3524.1 2.7
Distichodus 1373.5 4.2 707.5 1.8 479.4 1.7 731.3 2.5 3291.7 2.6
(Distichodontidae)
Alestes (Characidae) 933.1 2.9 881.2 2.3 699.7 2.4 1082.5 3.8 3596.5 2.8
Clarias (Clariidae) 840.2 2.6 617.3 1.6 658.0 2.3 909.9 3.2 3025.4 2.4
Hydrocynus (Characidae) 822.0 2.5 646.5 1.7 530.7 1.8 503.8 1.7 2503.0 2.0
Heterobranchus (Clariidae) 379.6 1.2 310.0 0.8 300.5 1.0 420.1 1.5 1410.2 1.1
Schilbeidae 613.1 1.9 200.1 0.5 124.4 0.4 89.4 0.3 1027.0 0.8
Other Catash (e.g. 116.0 0.4 247.8 0.6 216.8 0.8 294.7 1.0 875.3 0.7
Malapteruridae)
Barbus (Cy-prinidae) 209.6 0.6 70.2 0.2 43.9 0.2 49.4 0.2 373.1 0.3
Other Cichlidae (e.g. 144.5 0.4 62.4 0.2 54.0 0.2 100.6 0.3 361.5 0.3
Hemichrornis)
Total 32474 100 38246 100 28753 100 28850.8 100 128324.1 100
Table 10 Estimated total yield (Mt.), total number and mean weight (g.) of fish caught by
taxon, Jan. 1995- Dec. 1997
fish
Fish taxon Total Yield
(Mt.)
Percentage
of yield
Total number Mean wt.
(g.)
Clupeids 34,570.7 34.8
Citharinus (Citharinidae) 9,677.5 9.7 130,528,017 74.1
Tilapiines (Cichlidae) 9,289.7 9.3 151,418,801 61.4
Synodontis (Mochokidae) 6,463,5 6.5 36,338,249 177.9
Chrysichthys (13agridae) 6,098.1 6.1 178,109,015 34.2
Labeo (Cyprinidae) 4,591.3 4.6 62,021,597 74.0
Hemisynodontis (Mochokidae) 3,969.4 4.0 91,416,554 43,4
Bagrus (Bagridae) 3,726.4 3.7 10,938,578 340.7
Others (e.g. Moimyridae Gymnarchidae 3,373.1 3.4 21,674,113 155.6
Ostteoglossidae Ophicephalidae)
Lates (Centropornidae) 2,767.7 2.8 8,570,896 322.9
Auchenoglanis (Bagridae) 2,663.6 2.7 19,686,542 135.3
Distichodus (Distichodontidae) 2,560.4 2.6 23,785,026 107.6
A1estes (Characidae) 2,513.9 2.5 52,850,769 47.6
C1arias (Clariidae) 2,115.5 2.1 17,023,327 124,3
Hydrocynus (Characidae) 1,999.1 2.0 8,490,226 235.5
Heterobranchus (Clariidae) 990.1 1.0 1,730,789 572.1
Schilbeidae 937.7 0.9 20,053,286 46.8
Other Catfish (e.g. Ma1apteruridae) 580.6 0.6 3,518,317 165.0
Barbus (Cyprinidae) 323.7 0.3 4,202,958 77.0
Other Cichlidae (e.g. Hemichromis) 261.0 0.3 2,765,879 94.4
Total: 99,473.2 100.0 845,122,937 117.7
Table 11 Estimated total yield (Mt.) by fish taxon, 1995- 1998
5. Gill Net Fishery
5.1. Gill Net Fishery: General
Gill nets are the oldest gear in use on the lake and experienced high yields following the
closure of the dam. Today the gear is less important and very prone to the damage of fish
stocks caused by the other fishing methods. Citharinus, Synodontis, tilapiines and Lates are all
traditionally caught by gill nets, species also caught at very small size by beach seines, cast
nets and in the case of tilapiines traps.
The yield of the gill net fishery has increased from 1995. The fishing activity rose from 1995 to
1996 from which it remained constant before increasing during 1998. The CPUE from 1995 to
1998 did not alter (Table 12).
The constant CPUE level may be explained by the higher number of smaller meshed nets
being used with a correspon.ding higher CPUE. The recent enlightenment campaigns
concerning the ban of beach seines has caused many fishermen adopt 1 inch nylon nets which
has farther decreased the yield of Synodontis spp. (mean wt. 34g.) and tilapiines (21g).
The CPUE, fishing activity and yield graphs show the same pattern for the 1996, 97 & 98 data
sets. The 1995 figures shows a different trend due to the large spawning of Citharinus and
Synodontis in late 1994 which gave rise to higher CPUE and yield figures.
The number of gill nets owned by fishermen recorded during the annual frame survey declined
by 38% from 1995-1998. More alarming is the fall in the number of nets owned per
entrepreneur from 5.2 in 1995 to 1.8 in 1998 and the corresponding decline in lengths of nets
set (section 6).
Table 12 Summary table of yield (Mt.), fishing activity and catch values (Naira) for the gill net
fishery, 1995-1998
Note: Nets = bundles of unhung netting (100 yrds or 91m length), fishing day 24 hrs, .
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1995 1996 1997 1998
Total number of nets 19,583 17,680 18,655 12,147
Total yield (MO 5,299 7,401 7,365 7,202
Kg/net/year 271 419 395 592
Mean daily CPUE (total yield/total day
effort)
3.64 3,62 3.56 3.72
Mean hourly CPLTE (Kg/hour) 0.6 0,5 0.5 0.5
Total fishing effort (armual net days, x i0) 1,455 2,043 2,063 1,931
Mean monthly activity (%) 20.9 32,1 30.7 44.2
Total catch value (N) 155,884,000 292,357,000 287,931,000 284,720,000
Catch value/net (all nets)/year 7,960 16,536 15,434 23,439
Mean catch value per fishing day (total 107 143 140 147
CV/total days effort) (N)
Mean daily fishing time (hrs) 13.7 13.8 15.4 15.9
Mean Head. length fished/
fisherman/day(m)
228 200 201 198
Naira/ Kg fish 29.4 39.5 39.1 39.5
5.2. Gill Net CPUE
Figure 7 shows that the monthly CPUE levels remained constant during the 4 year sampling
period. The CPUE was highest each year during the receding and low water levels of the lake
(April to August). At this time fish are concentrated within a smaller water area and are unable
to evade capture within the extensive flood plains. During this period the fish which spawned
during the previous years flood (September to November) start to be recruited by the gill net
fishery.
The highest CPUE occurred in June 1996 (6.9 Kg/net/24hrs.) and was the result of large
catches of Synodontis (mean wt. 313 g.) and Bagrids (469g). A further, but less impressive,
peak was recorded in February, 1995 and was a result of high catches of Citharinus (mean
wt. 113g), Synodontis (325g), Ciclilids (176g) and Bagrus (183g) these were caught mainly by
2.5- 3.5 meshed nets (84% of all nets in use at this time). Further peaks occurred during June
1997 and July 1998, the major species caught were Synodontis and Bagrids.
Figure 7 The CPUE (Kg/net/24hrs.) by month for the gill net fishery, Jan. 1995- Dec. 1998
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5.3. Gill Net Activity
The activity levels between 1996 and 1997 were very similar and exhibited a small negative
correlation of falling activity with rising CPUE levels12 , this was not significant. Figure 8
shows increasing activity with month with significantly higher fishing activity recorded during
1998 than 1995's.
uPearsons coefficient, r=-0.13 for 1996, 1997 data
13 T test for independant sarnples, unequal variance, P=0.00
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For all years the fishermen used their gill nets more during the high water period from
November to March (the non-farming season) when the catch per net (CPUE) was at a
minimum. From March onwards the activity level fell as the lake water receded and fishermen
started farming activities.
Figure 8 The level of fishing activity by month for the gill net fishery, Jan. 1995- Dec. 1998
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5.4. Gill Net Yield
Apart from the low water period of 1995 the CPUE and yield curves showed similar trends
and had a strong positive correlation of increasing yield with increasing CPUE14 . Figure 9
shows an increasing monthly yield which was largely due to higher fishing effort levels, which
happened despite there being a reduction in the number of gears existing
The annual pattern of yield between 1996- 1998 shows that during the receding water period
in May and June it was at it's highest after which it declined to a minimum in September, the
end of the low water period. The May- June peak was due to high catches of S.
mernbranaceus (42% of the catch, mean size 218g) and Bagrids (25% of the catch, mean size
422 g.) which were mainly caught by 2, 3 and 3.5 inch meshed nets.
The February peak in yield during 1995 was a result of the high spawning of C. citharus in late
1994 which were recruited into the gill net fishery at this time (mean size 114g). During this
period 50% of the gill nets in use were below 2.5 inch mesh.
The increased use of 1 inch meshed nets means that for future spawnings of Citharinus the
fingerlings will be caught much earlier than in 1995, possibly just 2 months after spawning.
The secondary peak of CPUE observed for the 1995 data was less prominent in the yield curve
due to smaller activity level at this time.
14 Pearsons correlation, r=0.77, (P=0.00)
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The yield from the gill net fishery has declined frorn the formation of the lake in 1968 when
a high recruitment pulse, coupkd with initial high lake productivity,- gave rise to an
expanding and highly productive fishery using large meshed nets.
This time of "'bounty' can still be recollected by olderfiShermen and can be used as an
example of declining fish catches to reinforce extension messages concerning the use of
undersized meshes. The decline is also due to a multitude of other factors but the above
conclusion fonds a useful and understandable explanation.
It is important that when large spawnings of atharinus are reported that the project
intensifies extension activity to stop the use of 1 inch gill nets from November to March.
This should compliment messages concerning beach seines which also target the juvenile
Otharinus.
Figure 9 The estimated yield (Mt) by month for the gill net fishery, Jan. 1995- Dec. 1998
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6.5. Gill Net Yield by Fish Taxon
Table 13 shows the main fish taxon caught by gill nets for the CAS sampling period (Nov.
1994 to Dec. 1997). Table 14 shows the annual contribution of fish taxon from 1995-1998.
The Mochokidae, Citharinidae and tilapiines were the major species caught for the three years
contributing 47% to the total gill net catch. The second group of major fish taxon caught were
Labeo, Bakrus and Chrysichthys. Apart from Bagrus the mean size of fish caught was
alarming small, especially that of Citharinus. This was reflected in the high number of fish
caught by gill nets, which was the second highest to beach seines. Of the total number of fish
caught for the lake 52% of Hydrocynus (181g), 40% Synodontis (247g), 39% of Lates (286g)
and 31% of all Bagrus (365g) were captured by gill nets (Figure 6).
The fish taxon and the mean size of fish caught by 1 inch meshed nets was alarmingly similar
to beach seine catch (Citharinus, BS: 31g, GN: 34g, tilapiines, BS: 49g, GN: 21g,
Chrysichthys, BS: 19g, GN: 19g,).
1 <, A 0b Ns\ N eh
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Reports indicate that following the ban of beach seines the fishermen are switching to
i smaller meshed nets (particularly 1 inch mesh which is made of fine nylon and therefore
highly destructive). The small sizes of fish caught by these nets is of concern and urgent
attention is needed to stop the switch between these two equally destructive gears.
Taking all mesh sizes 2 inch nets caused the largest mortality of numbers of fish to Citharinus
(70g) , Synodontis (91g), Tilapia spp. (54 g.) and Lates (80g). In terms of yield by weight 3.5
inch meshed nets had the highest yield of all the mesh sizes (Table 65).
Table 13 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish taxon
for the gill net fishery, Jan. 1995- Dec. 1997
Note: Mean weights and numbers have been raised per month, then summed
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov. 1994 - Dec-1998 Page 24
Fish taxon Yield (Mt.) % by weight Number* Mean Wt. (g.)
Citharinus (Citharinidae) 3,606.1 18.0 21,002,656 171.7
Synodontis (Mochokidae) 3,559.5 17.7 14,393,420 247.3
Tilapiines (Cichlidae) 2,073.3 10.3 24,391,532 85.0
Labeo (Cyprinidae) 1,301.4 6.5 17,415,853 74.7
Bagrus (Bagridae) 1,230.9 6.1 3,367,797 365.5
Chrysichthys (Bagridae) 1,180.9 5.9 17,408,220 67.8
Hemisynodontis (Mochokidae) 1,147.3 5.7 18,027,213 63.6
Others (e.g.. Mormyridae, Gymnarchidae, 1,087.3 5.4 6,684,576 162.7
Ostteoglossidae, Ophicephalidae)
Lates (Centropomidae) 952.8 4.7 3,335,630 285,6
Hydrocynus (Characidae) 804,2 4.0 4,435,103 181.3
Distichodus (Distichodontidae) 755.1 3.8 6,183,322 122.1
Auchenoglanis (Bagridae) 696.5 3.5 4,256,684 163.6
Alestes (Characidae) 684.4 3.4 10,278,036 66.6
Clarias (Oariddae) 291.2 1.5 1,839,589 158.3
Heterobrancbus (Clarndae) 203,3 1.0 283,362 717.4
Other Catfish (e.g. Malaptentridae) 174.5 0.9 791,894 220.3
Schilbeidae 148,3 0.7 2,486,415 59.6
Other Cichlidae (e.g. Hernichromis) 86.6 0.4 900,211 96.1
Barbus (Cyprinidae) 82.4 0.4 550,294 149.7
Total: 20,065.8 100.0 189,761,599 105.7
Table 14 Estimated annual yield (Mt.) by fish taxon for the gill net fishery, 1995-1998
5.6. Gill Net use by Mesh Size
Figure 12 shows that there was a small change between the months in the use of different mesh
sizes. In 1996 this was particularly apparent for the 2 inched mesh nets which declined from
April to June, probably due to the growth of Citharinus, which entered the 3 inch meshed net
fishery at this time. There was a higher use of 4 inch meshed nets during the middle of theyear,
these caught Citharinus and Distichodus mainly in the north of the lake, possibly prior to when
the fish were due to spawn from September to November.
High catches from 4 inch meshed drift nets from June to August could indicate high
spawning levels of Citharinus and Synodontis. This would act as an 'alarm bell' for the
preparation of extension activity focused on preserving the numbers of newly spawned
juveniles.
During 1995 the mean mesh size was not significantly smaller than 1996 or 19971s. The most
frequently used mesh sizes from Nov. 1994 to Dec. 1998 were 2 to 3.5 inch with 3.5 inch
being the most predominant. The use of nets of mesh sizes higher than 4.5 inch has remained
constant throughout the years apart from an increased use of 6 inch mesh to target large
Citharinus (Figure 12). The 2 inch mesh size had a high peak during 1996, the mesh mostly
targeted Tilapia spp. and Chrysichthys.
15 Mann- Whitney U test, P=0.31
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1995 1996 1997 1998 1995 1996 1997 1998 Total
Fish Taxon MT. Mt. Mt. Mt. Vo. % % % Mt. %
Synodontis 466 1402 1691 1673 9 19 23 23 5,232 19
Citharinus (Citharinidae) 975 1095 1536 1264 18 15 21 18 4,870 18
Tilapiines (Cichlidae) 589 747 737 634 11 10 10 9 2,707 10
Bagrus (Bagridae) 493 391 346 476 9 5 5 7 1,707 6
Labe° (Cyprinidae) 458 461 383 314 9 6 5 4 1,616 6
Chrysichthys (Bagridae) 212 590 380 319 4 8 5 4 1,500 6
Hemisynodontis (Mochokidae) 265 537 345 314 5 7 5 4 1,461 5
Others 343 383 362 373 6 5 5 5 1,460 5
Lates (Centropornidae) 200 376 377 485 4 5 5 7 1,437 5
Hydrocynus (Characidae) 226 295 283 257 4 4 4 4 1,061 4
Distichodus (Distichodontidae) 302 249 204 255 6 3 3 4 1,010 4
Alestes (Characidae) 173 289 222 308 3 4 3 4 993 4
Auchenoglanis (Bagridae) 264 263 170 154 5 4 2 2 850 3
Clarias (Clariidae) 94 101 95 74 2 1 1 1 365 1
Heterobrartchus (Clariidae) 63 53 87 100 1 1 1 1 303 1
Other Catash (e.g. Malapteruridae) 27 81 66 107 1 1 1 1 282 1
Schilbeidae 79 36 33 30 1 0 0 0 178 1
Other Cichlidae (e.g. Hemichronais) 24 33 29 52 0 0 0 1 138 1
Other Cichlidae (e.g. Hemichrornis) 24 33 29 52 0 0 0 1 138 1
Barbus (Cyprinidae) 47 18 17 17 1 0 0 0 100 0
Barbus (Cyprinidae) 47 18 17 17 1 0 0 0 100 0
Clupeids 0 0 0 0 0 0 0 0 0 0
Total: 5300 7400 7363 7206 100 100 100 100 27,270 100
The percent of illegal nets (less than 3 inch) according to the State Fisheries Edicts are:
The percent of undersized gill nets reduced during 1998 for the first time since commencement
of the CAS. The decrease was due to a stabilisation in the number of 1 inch meshed nets and
an increase for almost all mesh sizes greater than 3 inch.
The number of illegal nets were not as alarming as the figures from the annual gear survey but
is still of concern. This is particularly true of the increased use of 1 inch meshed nets. The nets
were particularly prominent around beach seining areas and used extensively by women fishers.
It is probable that being a cheap and effective gear the beach seine fishermen opt for the 1 inch
meshed nets rather than buying new beach seines.
Priority areas should be to increase the awareness of the fishermen concerning the
negative impact of 1 inch nzeshed nets and to try to stop the rise in number. Otherwise if
the beach seine fishermen are switching to the gear the small and juvenile fish which
would have been caught by the banned beach seines will be caught by 1 inch meshed nets.
Figure 10 shows that larger meshed nets were significantly longer16. Larger meshed nets also
had an increased catch valuel7
The increasing catch value with larger mesh size is favourable when persuading the
fishermen to adopt larger meshed nets. However, extension messages must also take into
account that reliabili0 of fish catch is also a determining factor influencing the choice of
mesh sizes by the fishermen. Larger meshed nets, unlike smaller meshes, do not catch fish
every day which the fishermen needs to feed their families.
16 Pearsons coirelation coefficient r=0.71, P=0.01
17 as above, correlation coefficient 1=-0.24, P=0.00
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov.1994 - Dec-1998 Page 26
Year % ille al
1994 46
1995 46
1996 46
1997 46
1998 40
Figure 10 The percentage occurrence of mesh sizes and the mean headline length (m) by
mesh size for the gill net fishery, Nov. 1994-Dec. 1998
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Figure 11 Mesh size distribution (inch) by year for the gill net fishery, Nov. 1994- Dec. 1998
Figure 12 Mesh size distribution (inch) by quarter for the gill net fishery, 1996 data
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5.7. Gill Net CPUE by Mesh Size
Figure 13 shows the CPUE by mesh size for the three years data. There is no correlation of
increasing CPUE with mesh size18.
Figure 14 shows that CPUE increased from 1995 to 1997 for 1 inch mesh, has remained stable
for 2 inch mesh and has declined for 2.5, 3.0 , 3.5, 4.0 and 4.5 inch nets. As expected the
pattern of CPUE per mesh size was similar to the distribution of mesh sizes used per year
(Figure 10).
The fact that 1 inch meshed nets show a rise in CPUE every year and that all meshes
between 2 and 4.5 inch show a declining CPUE per year (77% of all gill nets used in 1997
were within this range of meshes) is of concern. Fisheries extension will have to overcome
the hurdle of fishermen experiencing declining catches in the legal mesh sizes. They will
need to be convinced that these catches will further decline, perhaps also including a
decline in catches from 1 inch nets, unless action is taken.
More heartening for extension was the trend of rising CPUE within the nets with mesh sizes of
4.5 inch. These nets target the larger and mature fish such as Citharinus which inhabit the
deeper waters and only become accessible as they migrate to shallow waters to spawn.
One approach by the project could be to encourage this fishery for the mature fish. However,
there are several drawbacks:
The fish species such as Citharinus and Lates are highly fecund and their offspring are
caught in high numbers sustaining the small meshed fishery. With the present high
fishing mortality of these juveniles any extra fishing effort placed on the parent stock
means that the number of juveniles would diminish and the yields from the small meshed
gears presently in use would decline.
Until more information is available on the population size of the mature fish it is believed
that any increased effort targeting them may have a negative impact and is best avoiderL
18 Pearsons correlation coefficient r=-0.029, P= 0.92
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Figure 13 Cpue (Kg/net/24hrs.) by mesh size for the gill net fishery, Jan. 1995 - Dec. 1998
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5.8. Gill Net Catch by Fish Number
Discussions with fishermen concerning the introduction of the project's solar tent drier
indicated that fish catch in terms of weight was not the only determining factor on which mesh
size they use, but that also the number of fish caught per day was important. The rationale
given was that fishermen need upwards of five fish per day to feed their families and the larger
mesh sizes, although having a higher mean monthly catch, cannot supply this number of fish on
a regular basis.
Figure 15 shows the percent occurrence of the number of fish caught for each mesh size. It can
be seen that 1 inch, 2 inch and 2.5 inch meshed nets have almost 100% chance of catching 1-5
fish per day and the number then declined for 3 inch meshed nets and especially for mesh sizes
greater than 5 inch. The figure reinforces the fishermen's comments.
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Note: CPUE = Kg fish caught per net bundle per 24 hrs.
Figure 14 Cpue (Kg/net/24hrs.) per mesh size by year for the gill net fishery, 1995-1998
The explanation makes the extension for fishermen to use larger mesh sizes rather
complex.
With more fishermen using smaller meshes the number of fish caught can only decline in
future pro mpting fishermen to use smaller and smaller meshes to compensate. If the
fishermen start to use larger meshes then the trend will be reversed and higher numbers of
fish will begin to be caught by the larger mesh sizes.
Future extension messages by the project must bear the above in mind and perhaps put less
emphasis on the message "larger meshes mean greater Kg of catch".
Figure 15 The percent of nets sampled plotted against the number of fish caught by mesh
size, Nov. 1994 - June 1997
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6. Drift Net Fishery
6.1. Drift Net Fishery: General
Drift nets are traditionally fished within the northern riverine lake basin, particularly around
Zamare and Rofia. The use is now extending beyond the flowing waters of these river channels
and into the still waters of the southern basin where they are being fished as drift/ seine nets.
Drift nets were the second lowest yielding gear type and contributed 8.5% to the total lake
yield form 1995- 1998. From 1995 yields declined by 57%, the fall was highest in the northern
stations However since 1998 catches have increased with large yields experienced during the
second and last year quarters.
The decline in yield from 1995-1997 took place despite a 70% rise in the total number of nets
existing which due to a fall in activity left fishing effort little changed. The expansion in net
ownership was mainly in the southern lake basin (Apeloko 1995). The rise in net numbers may
be as a result °Thigh catches of Citharinus and Synodontis spp. experienced during 1995 in
this area.
The fishery has experienced falling CPUE and fishing activity levels from 1995-1997. This was
possibly a restalt of the increase number of nets fishing in the southern lake basin with
corresponding lower daily catches and activity levels which depressed the overall yield of the
fishery. Despite it's previous fall the fishing activity rose in 1998 causing an 82% rise in effort
and an 86% rise in annual yield.
The drift net fishery is an important element when considering the management of the lake due
to both the small size of fish caught and the capture of fish as they migrating upriver to spawn.
These included 7% of the total number of Citharinus caught on the lake (mean size: 109g.)
and 15% of Synodontis (mean size: 156g.). The yield from these species varied every year
due to the fluctuations in the intensity of annual spawning.
Unlike gill nets the number of nets per entrepreneur has remained constant throughout the 6
years of frame surveys. Possibly this is because drift nets last longer and do not need to be
replaced as frequently.
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Table 15 Summary Table of yield (Mt.), fishing activity and catch values (Naire) for the drift
net fishery, 1995-1998
Note: Fishing day 24 hrs, .
6.2. Drift Net CPUE
The mean monthly CPUE recorded from 1995 to 1998 was 17.4 Kg/net/24 brs. The drift net
CPUE levels have declined by 50% since 1995, this was significant between 1995 and all
subsequent years.' 9
Annual peaks in daily catch rates occurred during the low water period from April to June
(Figure 16). At this time the fishery mainly utilised 2 inch meshed nets to catch the previous
years juvenile Citharinus (mean size 189g), Synodontis (210g) and Labeo (116g). This is a
further example of a gear targeting juvenile fish 5 months after they had spawned. The
extiemely high peak in catch in April, 1995 was due to the large numbei of juvenile Cithannus
caught, all the nets used were of 2 inch mesh.
Drift nets do not capture as many juveniles as other gears. However, if large spawnings of
Citharinus and Synodontis are noted during September to November then drift nets will
produce a high fishing mortality of these juveniles during March to April There will be
need to formulate appropriate extension messages to prevent Mis.
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During 1995 low catches occurred during the high water level when the river channel was wide
and the fish were less concentrated. As the water receded during March and April so the daily
catch rate increased as the fish becanie more concentrated and easier to catch within the
narrower and faster flowing river channel
The laxge increase in net numbers in the southern lake basin from 1995 to 1996 could, if they
have lower CPUE, be responsible for the overall decline in catch rates from the fishery
experienced from 1995 to 1997. To test this theory CPUF, of southern and northern operated
nets was calculated. Results show that the southern stations have significantly higher catches2°
than the northern stations indicating that the increase in net number in the southern basin was
not responsible for the lower CPUE of the fishery.
19 Turkey's honestly significant test
T test for independent samples, unequal variance, P=0.05
Year 1995 1996 1997 7998
Total number of 942 1,576 1,560 1,001
Total yield (Mt.) 3,827 2,208 1,655 3,087
Kg/net/year (all nets) 4,062 1,401 1,061 3,083
Mean daily CPUE (Kg/net/241n-s.) 28.8 13.5 12.7 13.0
Mean CPUE per haul (Kg/haul) 2.2 0.8 0.7 0.9
Total armual effort (net days x 10) 133 164 130 237
Mean monthly activity (%) 38.5 29,1 23.2 65.7
Total catch value (N) 96,851,000 100,820,000 70,559,000 113,873,000
Catch valae/net (all nets)/year 102,814 63,972 45,230 113,759
Mean catch value per fishing day (total 728 615 543 480
CV/total effort) (N)
Mean hauls per day 9.7 17.1 13.7 9.8
Mean mesh size (inches) 1,7 1.7 2.1 2.5
Naira/ Kg 25.3 457 42,7 36.9
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Extension tnessages can draw upon the decline of fish catches to convince the fishermen
that corrective action is requirett It is unlikely that increasing the mesh size of the drift net
alone will lead to increased catches (since almost all the commercial species are
represented in drift net catches).
When explaining to fishermen about the damage caused by beach seines to catches of other
gears one can cite, and fishermen can associate with, declining drzft net catches as an
example. Such a message could be vety persuasive when discussing with the group of
resilient beach seine users from Ulaira to Yauri.
Figure 16 The CPUE (Kg/net/24hrs) by month for the drift net fishery, Jan. 1995- Dec. 1998
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6.3. Drift Net Activity
Excluding the high activity levels recorded during 1998 which may have been influenced by the
annual change of sampled fishermen fishing activity levels declined by 40% from Nov. 1994 -
Dec. 1997.
Fishing activity is a measure of the number of days each gear fishes per month and may alter if
fishermen increase the number of hauls made per day. Table 15 shows that the mean number of
hauls made per day increased by 41% from 1995 to 1997 but has since declined. Therefore,
although drift net fishermen were fishing for less days per month they tended to make more
hauls during the day from 1995 to 1997, from 1997 to 1998 fishermen then spent more days
fishing but made more hauls per day.
Field recorders have reported that drift net fishermen make more hauls in times of low catches
since there is little time wasted untangling fish and fishermen are keen to catch something in
order to feed their families. The increase in hauls may therefore be a result of the decline in
CPUE. From 1997 to 1998 this situation was reversed as the CPUE per haul rose from 0.9 to
1.3 Kg (Table 15).
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Figure 17 shows that when higher catches were experienced fishermen fished for more days. It
is interesting to note that unlike gill nets, the activity levels of drift nets did not decline during
farming activity from June to November.
Figure 17 The level of fishing activity by month for the drift net fishery, Jan. 1995- Dec. 1998
21 Turkey's honestly significant test
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6.4. Drift Net Yield
With lower catch rates per day and lower activity levels the yield from drift nets has declined
for the three years data from 1995 to 1997 (Figure 18). The decline in monthly yield was
significant for 1995 against 1996 and 1997, however, it was not significantly lower from 1996
to 199721 As a result of an increase in fishing activity in 1998 subsequent yields were higher.
Peaks of yield corresponded with peaks of CPUE and were high during low water when the
river channel was well defined and the fish were concentrated in a smaller water body. It is
interesting to note that the yield of benthic species such as Bagrids, Synoclontis and some of
the Cichlids increased during low water suggesting that the nets fished the entire water column
from the surface to the bottom..
Minimum yields were noted during the high water from October to January with little
difference between the years in the yield occurring at this time. During August and September
many of the lake species pass through big drift netting areas of Zamare and Jijima as they
migrate to spawn. One may expect larger yields at this time but this was not apparent from the
data. The river channel was wider at this time, possibly giving the fish more room to evade
capture; a beneficial situation in light of the management of the spawning stock.
Figure 18 The estimated yield (Mt.) by month for the drift net fishery, Jan. 1995- Dec. 1998
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6.5. Drift Net Yield by Fish Taxon
Citharinus, Synodontis, Labe° and 'others' were the main species caught by drift nets and
accounted for 45% of the total yield over the four years (Table 17). Citharinus and Synodontis
occur within the top 5 commercial species for the total lake yield. Other major commercial
species for Kainji Lake such as tilapiines and CMysichthys only ranked seventh and eighth in
importance in the drift net fishery.
During 1996 the importance of Citharinus, Synodontis and Labeo diminished as the 1995
cohort was fished. 'Others' then became the major fish taxon caught followed by Synodontis
1998 the importance of Citharinus increased once more but Synodontis remained depressed.
(Table 17)
Mean sizes of fish caught were similar to the cast net fishery and were considerably less than
the gill net fishey for all commercial species except Chrysichthys and Labeo. This was
reflected by the very high numbers of fish caught especially Citharinus (mean wt 109g) and
Synodontis (156g).
Drift nets were also very important for catches of Labeo (mean wt. 85g) and Distichodus
(150g) catching 15% and 19% of the total number for the lake of these species respectively.
Both Auchenoglanis (168g,) and Barbus (91g.) contributed 13% and 17% to the total number
of fish. caught. All commercial fish species were represented in the drift net catches and 12 of
the fish taxon groups contributed 5% or less to the drift net yield,
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Table 17 Estimated annual yield (Mt.) by fish taxon for the drift net fishery, 1995-1998
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1995
MT.
1996
Mt.
1997
Mt.
1998
Mt.
1995
%.
1996
%
1997
%.
1998
%
Total
Mt. %Fish Taxon
Citharinus (Citharinidae) 600 199 245 562 10 5 7 11 1,606 15
Synodontis (Mochokidae) 444 254 152 253 8 6 4 5 1,102 10
Labeo (Cyprinidae) 398 172 185 291 7 4 5 6 1,046 10
Others 247 300 147 338 4 7 4 7 1,033 10
Distichodus 382 175 115 274 7 4 3 5 946 9
(Distichodontidae)
Hemisynodontis 137 204 193 310 2 5 5 6 843 8
(Mochokidae)
Tilapiines (Cichlidae) 263 167 115 279 5 4 3 5 824 8
Chrysichthys (Bagridae) 222 159 103 120 4 4 3 2 604 6
Auchenoglanis (Bagridae) 230 124 76 131 4 3 2 3 560 5
Bagms (13agridae) 274 90 62 121 5 2 2 2 548 5
Alestes (Characidae) 229 105 66 134 4 3 2 3 535 5
Hydrocynus (Characidae) 97 91 77 113 2 2 2 2 378 4
Ciarías (Clariidae) 66 28 26 80 1 1 1 2 199 2
Lates (Centropomidae) 51 56 39 35 1 1 1 1 181 2
Heterobranchus (Clariidae) 39 41 21 13 1 1 1 0 114 1
Schilbeidae 62 20 17 9 1 0 0 0 108 1
Barbus (Cyprinidae) 51 8 4 6 1 0 0 0 70 1
Other Cichlidae (e.g. 28 6 0 5 0 0 0 0 39 0
Hemichromis)
Other Catfish (e.g. 7 9 9 11 0 0 0 0 37 0
Malapteruridae)
Clupeids 0 0 0 0 0 0 0 0 0 0
Total: 5,822 4,203 3,650 5,084 100 100 100 100 10,772 100
Table 16 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish
taxon for the drift net fishery, Jan. 1995- Dec. 1997
Fish taxon Catch (Mt.) % by
weight
Number Mean
weight (g.)
Citharinus (Citharinidae) 1,044.3 13.6 9,542,679 109.4
Synodontis (Mocholddae) 848.9 11.0 5,435,426 156.2
Labeo (Cyprinidae) 755.0 9.8 8,919,209 84.7
Others 694.3 9.0 3,815,991 181.9
Distichodus (Distichodontidae) 672.0 8.7 4,471,020 150.3
Tilapiines (Cichlidae) 545.2 7.1 7,737,866 70.5
Hemisynodontis (Mochokidae) 533.1 6.9 9,298,779 57.3
Chrysichthys (Bagridae) 484.0 6.3 4,209,351 115.0
Auchenoglanis (Bagridae) 429.5 5.6 2,558,267 167.9
Bagrus (Bagridae) 426.8 5.6 1,282,627 332.8
Alestes (Characidae) 400.8 5.2 4,785,264 83.7
Hydrocynus (Characidae) 264.3 3.4 715,668 369.4
Lates (Centropomidae) 145.8 1.9 280,939 518.9
Ciarías (Clariidae) 119.9 1.6 616,441 194.5
Heterobranchus (Clariidae) 101.3 1.3 303,474 334.0
Schi1beidae 98.3 1.3 1,446,823 68.0
Barbus (Cyprinidae) 63.5 0.8 694,220 91.5
Other Cichlidae (e.g. Hemichromis) 33.9 0.4 253,663 133.8
Other Catfish (e.g. Malapteruridae) 25.4 0.3 173,961 146.1
Total 7,686.4 100.0 66,541,672 115.5
Note: Mean weights and numbers have been raised per month, then summed
6.6. Drift Net Use by Mesh Size
Figure 19 shows that the distribution of drift net mesh size with 1 and 2 inch meshed nets is by
far the most numerous. The range of mesh sizes in use were from 1 to 6 in.ch. The figure shows
that there was a decrease in gear length with mesh size22
Figure 20 gives a breakdown of mesh sizes by year. This shows an alarming increase in 1 inch
meshed nets from 1994 to 1996 which did not appear to have continued into 1998. Two inch
mesh was dominant for the five years especially during 1995, 1996 and 1998 when it mainly
caught Citharinus, Synodontis and Labeo. There was an indication of a tendency towards
larger mesh sizes (>3 inch) from 1995 to 1997 with a large increase in 1998. As well as 3 inch
nets the number of 4 and 4,5 inch meshes also increased during 1998, these nets were
targeting Hemisynodontis and Bagrus.
The increase in larger meshed nets during 1998 is reflected in the incidence of illegal nets (less
than 2.5 inch) according to the State Fisheries Edicts which were:
22 Pearsons correlation, r -0.77, P--= 0.00
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Year % i le al
1994 87
1995 88
1996 85
1997 68
1998 52
The reduction of illegal nets used during 1997 and 1998 is due to the reduced use of 1
inch mesh nets and increasing prevalence of meshes greater than 3 inch. However, many
of the mesh sizes in use on the lake are still illegal.
It would be foolhardy to believe that this problem can be solved overnight, however
importance should be given to controlling the number of 1 inch nets and the use of
undersized nets following high spawnings of Citharinus and Synodontis.
Extension messages can make use of the declining yields to accentuate these messages.
There seems a general increase in the use of 3 inch meshes or above which target larger
sized Synodontis and Bagrus. The use of these meshes should be encouraged.
,561,1111111rX"C
Figure 19 The percent occurrence of mesh sizes for the drift net fishery, Jan. 1995- Dec. 1998
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6.7. Drift Net CPUE by Mesh Size
Unlike gill and cast nets the CPUE for drift nets did not increase for mesh sizes larger than 3.5
inch (figure 21).
The peak CPUE occurred for 2.5 inch nets which mainly caught Citharinus, S. membranaceus
and tilapiines and for 1 inch mesh mainly targeting tilapiines and Citharinus.
o
Q<0
P\ rb b <0 <0 <0
r1/ t>0 <0'
Mesh size (inches)
Figure 20 Mesh size distribution (inch) by year for the drift net fishery, Nov. 1994- Dec. 1998
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The decline of CPUE with mesh size will hamper extension towards larger meshes nets.
The targeting of tilapiines and future increase in numbers of drift nets must be viewed with
caution.
Excluding very high levels of CPUE during 1996 there has been a decline in catch recorded for
each mesh size, particularly 1, 2 and 2V2 inch nets (figure 22). This is of concern and is an
indication of declining catches within the fishery. It must not be masked by the increased yield
during 1998 which was caused by increasing activity and not CPUE.
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Figure 21 Mean Cpue (Kg/net/24hrs.) by mesh size for the drift net fishery, Jan. 1995
- Dec.
1998
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Figure 22 Cpue (Kg/net/24hrs.) per mesh size by year for the drift net fishery, 1995-1998
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7. Beach Seine Fishery
7.1. Beach Seine Fishery: General
The beach seine was the highest yielding gear on the lake and contributed 53% to the total
annual lake yield in 1996. However its importance has since declined and the fishery
contributed only 31% in 1998.
Since the main target species, clupeids, are °flow value the fisheries contribution to total catch
reven.ue was less impressive than its yield in weight with only 17% of revenue accruing from
beach seines in 1998.
The beach seine fishery is the most controversial of all the fishing methods on Kainji Lake and
has an associated high by-catch of undersized fish. Concern was raised during the high
spawnings of Citharinus and Synodontis which resulted in a high mortality ofjuveniles and a
rapid expansion of the fishery in 1996 (from 1996-1997 the number of nets increased by
30%). The total number of beach seines owned by fishermen stabilised during 1997 and has
since reduced.
The mean size of the five major by-catch species caught by the beach seines were the smallest
for any of the gear types, including traps. For example, Citharinus which has a mean size of
just 31g. was 34% smaller than the Citharinus caught by cast nets and half that caught by
traps. The mean size of Synodontis caught by beach seines was 5 times lower than cast and gill
nets (Figure 6).
In terms of revenue per net beach seines were the most profitable of all the gear types,
although the revenue decreased during the three years due to declining yields. The smaller
yields from 1996 were due to both declining catches per day (of clupeids and by-catch) and a
fall in fishing activity. From 1996 to 1997 the catch per net per day fell by 33% to 49.5 Kg.
The fall in CP'UE strongly supports the conclusions made from a swept area biomass survey
(Omorinkoba et al. 1998) that the fishery was operating 90% over the estimated MSY
1996.
Table 18 Summary table of yield (Mt.), fishing activity and catch values (Naira) for the beach
seine fishery, 1995-1998
Note: Fishing day 24 hrs
Year 1995 1996 1997 1998
Total number of nets 618 810 753 582
Total yield (Mt.) 15,216 20,332 11,328 9,021
Kg/net/year (all nets) 18,621 25,101 15,044 15,500
Mean daily CPUE (Kg/net/24hrs.) 71,1 73.7 49.5 48.2
Mean CPUE per haul (Kg/haul) 7.6 8.2 7.5 9.0
Total annual effort (net days x 103) 214 276 229 187
Mean monthly activity (%) 93,6 94.3 84.2 89.1
Total catch value (N) 251,028,000 301,844,000 196,618,000 159,266,000
Catchvalue/net (all nets)/year 406,194 372,646 261,113 273,653
Mean catch value per fishing day (N) 1,173 1,094 859 852
Mean hauls per day 7.3 7.6 6.9 5.9
Mean headline length 143 134 111 118
Nairn/ Kg 16.5 14.8 17.4 17.6
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7.2. Beach Seine CPUE
The catch per net per day for the four years is shown in Figure 23. The picture is mixed
although there wa.s a peak for all years from February to March during the high water level,
representing a time of high by-catch from the spawning of species the previous year. Peaks
were also observed during low water from June to September when the fish are concentrated
and beach seining landing sites exposed.
Of concern was the lower CPUE levels recorded during 1997 and 1998. These were
significantly lower than 199623. The lower CPUE levels were particularly apparent from
February to May. The decline in CPUE was due to declining yields of both clupeids and by-
catch. There is no evidence that the fishermen fished for more days (since nets are already
operating almost every day) or made more hauls per day to compensate for the fall in the daily
catch at this time.
Figure 24 shows that the decline was due to a reduction in the CPUE per haul of clupeids
whilst that of the by-catch remained constant. Hauls made per day declined from 7.3 in 1995 to
6.0 in 1998.
The declining catch per day will assist during the extension of the ban of beach seines .
As well as dissuading fishermen from buying new beach seine nets extension messages can
capitalise on the declining CPUE rates to inform the fishermen that the beach seines, as
well as the other fishing methods, are now experiencing smaller catches as a resuft of
damage by the seines.
Figure 23 The CPUE (Kg/net/24hrs.) by month for the beach seine fishery, Jan. 1995- Dec.
1998
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23 T test for independant samples, P=0.00
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Figure 24 The CPUE (Kg/net/haul) by month of the total catch, clupeids and by-catch, Jan.
1995- Dec. 1998
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7.3. Beach Seine Activity
Figure 25 shows that the fishing activity of beach seines has remained constant during the last
4 years. The drop in activity recorded from October, 1998 was due to the imminence of the
ban on beach seines.
Beach seines have the highest fishing activity for all gears on the lake. Fishermen mainly stay in
fishing camps and fish for all days they are present. Activity levels often reach 100%. If poor
catches are experienced due to the lack of fish or storms then the number of hauls per day
decreases but the net is still recorded as active in the CAS.
Beach seine fishermen do not usually farm since they often re-locate around the lake and also
the land associated with beach seining areas is very sandy. In the case of those who do farm the
children often continue to operate the beach seine. There was, therefore, no observed decline
in fishing activity during the farming season. The daily expenses of beach seine fishermen
(food, wages etc.) does not vary if they go fishing or stay at home and this was reflected in the
stable activity levels recorded even when catch rates fell.
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Figure 26 The level of fishing activity by month for the beach seine fishery, Jan. 1995- Dec.
1998
24 Mann Whitney test, P = 0.00
0) 41 1 05 NN N '5 '\ N 4) 1 O.
7.4. Beach Seine Yield
Due to the constant fishing activity levels the annual yield curves follows the same trend as the
CPUE curves (Figure 26).
The overall yield of beach seines rose from 1995 to 1996 but fell drastically from 20,337 Mt. in
1995 to 9,020 in 1998. The decline in yield from 1996 to 1998 was highly significant24
Declining catches of clupeids support the findings of the recent biomass estimation of the
clupeid stock using a swept area method (Omorinkoba et al. 1998) and approximations
made by surplus yield analysis which states that the fisher), in 1996 was operating at a level
90% greater than the MSY
Two peaks in yield were evident, the first from January to February during high water, the
second during low water fi-om August to October. Minimum monthly yields occurred from
April to July when the lake water was receding. The above pattern was not observed for the
1996 data.
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Figure 26 The estimated yield (Mt.) by month for the total, clupeid and by-catch of the beach
seine fishery, Jan. 1995-Dec. 1998
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7.5. Beach Seine Yield by Fish Taxon
The target species of beach seines, clupeids, accounted for 75% of the total yield during the
four years sampling. The remaining by-catch was largely composed of three of the five rnain
commercial species of the lake (Table 20).
Figure 27 shows that the level of by-catch has remained more or less constant during the past
three years indicating that concerns about the fishery first expressed in 1995 are maintained.
During 1995 the by-catch contributed from 17-69% by weight of the monthly yield of beach
seines. The percent of by-catch during 1996 was not as severe as 1995, however, numbers of
by-catch fish caught remained the same due to the higher yield (Table 20). From 1996 to 1997
the level of by-catch increased and ranged from 11-36% of the monthly yield (Table 78). The
increase was due to the higher catch of juvenile Citharinus because of a spawning which
occurred in October, 1996. Throughout the four years data collection the mean level of by-
catch was 25% by weight.
Peaks during the start of each year are mainly due to the catches of small Citharinus whilst
those toward the end of the year are due to Tilapia and Chrysichthys spp. (Figure 27). Catches
of Citharinus were high during early 1995 following the high spawning in 1994 The juveniles
entered the beach seine fishery one month after spawning and were fished by the seines until
May when they then migrated from the shallow nursery and beach seining areas to the safer
and deeper water. Although the spawning of Citharinus was a lot smaller during 1995 and
1996 the same pattern of exploitation was apparent in the by-catch curves.
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Cithannus, the second major commercial species on the lake, is targeted at a small size by the
beach seine fishery and during its year of spawning (which peaks every three years) the large
numbers caught are of major concern. Beach seines accounted for 52% of all Citharinus
caught on the lake, 24% of all Synodontis, 53% of Chrysichthys and 29% of Labe° .
The catches of the undersized Citharinus and Synodontis decreased the available yield of the
gill net fishery whilst the heavy catch of Chrysichthys depressed those of the trap fishery. All
the five main commercial species were heavily exploited by beach seines and all had a mean
size at capture far less than for any other gear type (Figure 6).
Like the gill net, drift net and cast net fishery the catch of Cichlids by beach seines was highest
during the low water period and increased during the three years. The mean size of Cichlids
caught was very low and numbers caught by the seines were the same as the gill net fishery.
Chrysichthys has increased in importance during the three years with very large catches
occurring during 1996. The high catches are of concern since Chlysichthys became the fifth
most important species on the lake in 1997 and 1998. Chrysichthys formed 47% of the by-
catch during April, 1996.
Following a high spawning of Synodontis during late 1994 the species was highly represented
in the by-catch during 1995. Numbers of fish caught declined throughout 1996, but the decline
was not as drastic as that of Citharinus. Catches of Synodontis were very small during 1996
but increased again during the low water period of 1997. The high valued Lates were also
represented in the by-catch especially during the high water period.
Beach seines is the most destructive fishing method on the lake. To back up the ban on
beach seines that became law in 1996, extension messages can highlight the decreasing
beach seine yields during 1997 to convince fishermen of the damage they are causing.
Extension activity should be prominent during and following periods of high spawnings.
These occur approximately every three years and are indicated by high catches of
Citharinus and Synodontis by the drift net fishery during August and September, one
month prior to spawning.
The fish spawn in the north of the lake from September to November around Kasabu. The
fingerlings then move down to Mahuta, Ulaira, Foge Island and the east-central basin
where they remain in shallow water from November to April. Both during spawning and
migration of the fingerlings extension messages must try to minimise beach seining
activity within these areas.
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Table 19 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish taxon
for the beach seine fishery, Jan. 1995- Dec. 1997
Note: Mean weights and numbers have been raised per month, then summed
Table 20 Estimated annual yield (Mt.) by fish taxon for the beach seine fishery, 1995- 1998
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Fish taxon Yield (Mt.) % by weight Number Mean weight (g.)
Clupeids 34,570.7 73.8 - -
Citharinus (Citharinidae) 2,067.3 4.4 67,223,224 30.8
Chrysichthys (Bagridae) 1,756.3 3.7 93,516,061 18.8
Tilapiines (Cichlidae) 1,439.0 3.1 29,090,094 49.5
Labeo (Cyprinidae) 926.3 2.0 17,713,086 52.3
Lates (Centropomidae) 779.8 1.7 4,225,934 184.5
Alestes (Characidae) 685.4 1.5 24,712,221 27.7
Distichodus (Distichodontidae) 641.4 1.4 9,466,463 67.8
Others 635.4 1.4 6,448,803 98.5
Hemisynodontis (Mochokidae) 633.0 1.4 12,950,588 48.9
Auchenoglanis (Bagridae) 496.0 1.1 4,286,538 115.7
Schilbeidae 481.5 1.0 13,823,918 34.8
Synodontis (Mocholcidae) 431.2 0.9 8,700,429 49.6
Hydrocynus (Characidae) 427.9 0.9 1,960,542 218.2
Bagrus (Bagridae) 414.4 0.9 1,879,264 220.5
Clarias (Clariidae) 238.3 0.5 1,381,340 172.5
Heterobranchus (Clariidae) 82.9 0.2 162,501 510.1
Barbus (Cyprinidae) 73.4 0.2 2,222,966 33.0
Other Catftsh (e.g. Malapteruridae) 71.2 0.2 738,728 96.4
Other Cichlidae (e.g. Hemichromis) 24.4 0.1 123,878 197.1
Total 46,875.9 100.0 300,626,578 155.9
1995
Mt.
1996
Mt.
1997
Mt.
1998
Mt.
1995
%
1996
%
1997
%
1998
%
Total
Mt. %Fish Taxon
Clupeids 9,526 16,167 8,877 7,123 63 80 78 79 41,693 75
Citharinus (Citharinidae) 976 699 392 365 6 3 3 4 2,432 4
Chrysichthys (Bagridae) 367 981 408 322 2 5 4 4 2,078 4
Tilapiines (Cichlidae) 582 472 385 267 4 2 3 3 1,706 3
Labeo (Cyprinidae) 453 277 196 155 3 1 2 2 1,081 2
Lates (Centropomidae) 324 285 172 126 2 1 2 1 905 2
Alestes (Characidae) 292 235 159 176 2 1 1 2 861 2
Others 277 254 105 74 2 1 1 1 709 1
Distichodus (Distichodontidae) 394 162 85 66 3 1 1 1 708 1
Hemisynodontis (Mocholcidae) 414 130 89 48 3 1 1 1 681 1
Auchenoglanis (Bagridae) 280 134 83 131 2 1 1 1 627 1
Schilbeidae 356 90 35 21 2 0 0 0 503 1
Synodontis (Mocholcidae) 248 82 101 41 2 0 1 0 472 1
Hydrocynus (Characidae) 217 138 73 31 1 1 1 0 459 1
Bagrus (Bagridae) 250 90 75 40 2 0 1 0 454 1
Clarias (Clariidae) 142 57 40 11 1 0 0 0 249 0
Heterobranchus (Clariidae) 23 24 35 1 0 0 0 0 84 0
Barbus (Cyprinidae) 53 18 3 9 0 0 0 0 83 0
Other Catfish (e.g. Malapteruridae) 19 39 14 8 0 0 0 0 80 0
Other Cichlidae (e.g. Hemichromis) 23 1 0 0 0 0 0 31 0
Total: 15,216 20,335 11,327 9,015 100 100 100 100 55,896 100
Figure 27 Species composition of the beach seine catch, Nov, '1994- Dec. 1998
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8. Cast Net Fishery
8.1. Cast Net Fishery: General
The numbers of cast nets expanded from 1995 to 1996, remained constant into 1997 and then
declined. The CPUE of cast nets has declined over the four years with a corresponding fall in
yield. There was no evidence that fishermen fished for fewer days per month, but there was a
reduction in the number of hours fished per day during the four years (Table 21).
The cast net fishery is probably the next most damaging fishing method to juvenile fish after
beach seines. It caught 24% of the total number of Citharinus, 34% of the tilapiines and 19%
of all Labeo at a mean size up to 50% less than gill nets in the case of Citharinus.
Table 21 Summary table of yield (Mt.), fishing activity and catch values for the cast net
fishery, 1995-1998
Note: Fishing day = 24 hrs.
8.2. Cast Net CPUE
The trend line for cast net CPUE shows a decline of 24% over the last 4 years. The CPUE
levels for the four years (and especially for 1996 and 1997) were very similar with higher daily
catch rates occurring during low water after which they declined in August to September,
reaching a minimum level during the high water period. Cast nets operate in shallow waters
and during high water much of this area is covered with aquatic weeds making fishing with cast
nets difficult.
The main feature of the CPUE curve were the two high peaks during low water in 1996 and
1997 (Figure 28). These were caused by high catches of Cichlids during May 1996 at Foge
Island and the central east basin. The shallow waters in these areas are a favoured spawning
ground for Tilapia spp. and the small mean size (34g) caught is cause for extreme concern of
this commercially important species. The large peak during July, 1997 was due to large
Synodontis being caught around Zamare using 4 inch meshed nets. These had, possibly,
congregated together prior to spawning.
The higher CPUE in early 1995 which declined until April was a result of catches of small
Citharinus (mean size 73g.) from the 1994 spawning as well as some larger Tilapia (151g)
which together contributed 44% of the cast net catch (Jan.-March).
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Year 1995 1996 1997 1998
Total number of nets 5.080 5,760 5,548 3,661
Total yield (Mt.) 4,070 3,318 3,490 2,381
Kg/net/year (all nets) 801 576 629 650
Mean monthly CPUE (Kg/net/day) 16.7 14.4 13.4 12.9
Mean CPUE per hour fishing 2.9 3.0 2.9 2.7
Total annual effort (net days x 103) 244 231 261 184
Mean monthly activity (%) 13.3 11.1 13.0 14.0
Total catch value (N) 107,198,000 119,703,000 109,303,000 73,982,000
Catchvalue/net (all nets)/year 21,102 20,781 19,701 20,208
Mean catch value per fishing day (total 439 518 419 402
CV/total effort) (N)
Mean hours fishing per day 5.7 5.0 4.7 4.8
Mean mesh size 2.2 2.5 2.2 2.2
Naira/ Kg 26.3 36.0 31.3 31.1
Figure 28 The CPUE (Kg/net/24hrs) by month for the cast net fishery, Jan. 1995- Dec. 1998
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8.3. Cast Net Activity
The fishing activity for cast nets showed a strong positive correlation to the daily catch rates
experienced25; indicating that fishermen fish more when catches are high. The average number
of days fished per month has not changed during the last 4 years (Figure 29).
Apart from the high fishing activity during early 1995 and 1996 which is attributed to
fishermen targeting the freshly spawned and abundant juvenile Citharinus, fishing activity was
highest during the receding and low water period when the shallow areas are clear of
obstructing aquatic vegetation. This appears strange since cast nets are an active gear and one
would expect fishermen to spend more time farming rather than fishing during this period.
However, there are a number of professional cast net fishermen operating on the lake and the
high catches of Tilapia spp. during the low water period may have encouraged fishermen to
spend more time fishing than normal.
25 Pearsons correlation, r=0.83, P=0.00
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Figure 29 The level of fishing activity by month for the cast net fishery, Jan. 1995- Dec. 1998
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8.4. Cast Net Yield
Excluding the high peaks the annual yield curve exhibits similar trends as the CPUE curve. The
overall decline highlighted by the trend line mirrors the one for CPUE (Figure 30).
Figure 30 The estimated yield (Mt.) by month for the cast net fishery, Jan. 1995- Dec. 1998
8.5. Cast Net Yield by Fish Taxon
The most striking feature of the fish taxon caught by cast nets were the high catch of tilapiines
which were the most numerous of any gear. The mean size of the fish caught (62g.) were a
little higher than beach seines (45g.) and traps (49g.) but lower than the gill net fishery (85g.).
Throughout the four years tilapiines were mainly caught during low water as they were
breeding within the shallow waters.
The number of Citharinus caught was 54% less than beach seines (Table 22). Although the
mean weight (90g.) was higher it was still half that caught by gill nets (172g.). The yield of
Citharinus by cast nets declined from 1995 to 1996, due to a lower spawning intensity.
Synodontis, the third most important targeted species, occurs in the top five commercial
species for the lake. The mean size of Synodontis (250g.) was the lowest of any gear type. The
yield of Synodontis by cast nets increased from 1995 to 1996 and then increased three fold
from 1996 to 1997.
The high numbers of tilapiines and Citharinus caught by cast nets, both main commercial
species in the lake, are of concern. 56% of all Citharinus and 50% of all tilapiines caught
by cast nets were caught by nets of using 2 inch mesh or less. This is of concern making
cast nets the second most destructive fishing gears on the lake next to beach seines.
Extension messages should highlight these areas and aim to reduce the nurrzber of
undersized tneshed nets. If possible the campaigns should coincide with the low water
period and the associated high catches of Tilapia spp.
Table 22 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish taxon
for the cast net fishery, Jan. 1996- Dec. 1997
Note: Mean weights and numbers have been raised per month, then summed
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Fish taxon Yield (Mt.) % by
weight
Number Mean weight
(g.)
Ti1apiines (Cicblidae) 3,178.5 29.2 51,139,514 62.2
Citharinus (Citharinidae) 2,790.3 25.7 30,840,816 90.5
Synodontis (Mochokidae) 1,442.7 13.3 5,763,071 250.3
Labeo (Cyprinidae) 1,067.3 9.8 11,563,997 92.3
Others 381.8 3,5 1,387,167 275.2
Alestes (Characidae) 376.8 3.5 5,035,096 74.8
Hemisynodontis (Mochokidae) 302.9 2.8 3,390,117 89.3
Auchenoglanis (Bagridae) 285.8 2.6 1,981,381 144.2
Distichodus (Distichodontidae) 240.2 2.2 1,640,184 146.5
Hydrocynus (Characidae) 190.9 1.8 698,742 273.2
Chrysichthys (13agridae) 122.5 1.1 1,405,633 87.1
Schilbeidae 120,7 1.1 949,385 127.1
Bagrus (Bagridae) 113.9 1.0 436,236 261.1
Lates (Centropornidae) 65.2 0.6 182,472 357.2
Other Cichlidae (e.g. Hernichromis) 63.7 0.6 696,978 91.3
Barbus (Cyprinidae) 513 0.5 354,249 144.9
Clarias (Clariidae) 50.3 0.5 377,743 133.3
Other Catfish (e.g. Malaptenuidae) 25.7 0.2 228,472 112.7
Heterobranchus (Clariidae) 6,2 0.1 44,769 138.0
Total: 10,876.8 100.0 118,116,022 92.1
Table 23 Estimated annual yield (Mt.) by fish taxon for the cast net fishery, 1995-1998
8.6. Cast Net Use by Mesh Size
The frequency of mesh sizes in Figure 31 has a normal distribution with a high peak at 2 and
2.5 inch meshed nets.
The table below shows the percent of illegal nets (below 2 inch mesh) according to the State
Fisheries Edicts:
The number of illegal cast nets in use was less than the other gears because of the smaller legal
mesh size. However, the fishing mortality caused by meshes below 2 inch was high, particularly
for Citharinus, Tilapia spp., Distichodus and Alestes and their use should be reduced.
Of interest, as in the case of gill nets, is that there is an increase in CPUE with mesh size.
This will make the project's extension to larger mesh sizes easier, however, numbers of fish
caught regularly evety day may, like gill net fishety, be the determining factor as to which
mesh size the fisherman is willing to use.
1995
Mt.
1996
Mt.
1997
Mt.
1998
Mt.
1995
%
1996
%
1997
%
1998
%
Total
Mt. %Fish Taxon
Tilapiines (Cichlidae) 982 1,306 891 631 24 39 26 27 3,810 29
Citharinus (Citharinidae) 1,260 714 816 786 31 22 23 33 3,576 27
Synodontis (Mochokidae) 193 328 922 240 5 10 26 10 1,682 13
Labeo (Cyprinidae) 331 396 340 155 8 12 10 7 1,222 9
Alestes (Characidae) 205 103 69 136 5 3 2 6 513 4
Others 175 89 117 99 4 3 3 4 481 4
Hemisynodontis (Mochokidae) 137 69 97 100 3 2 3 4 403 3
Auchenoglanis (Bagridae) 157 85 44 75 4 3 1 3 361 3
Distichodus (Distichodontidae) 164 48 29 43 4 1 1 2 284 2
Hydrocynus (Characidae) 107 48 36 31 3 1 1 1 222 2
Chrysichthys (Bagridae) 54 27 42 38 1 1 1 2 160 1
Schilbeidae 81 18 22 2 2 1 1 0 123 1
Bagrus (Bagridae) 84 24 6 5 2 1 0 0 119 1
Other Cichlidae (e.g. 45 8 11 20 1 0 0 1 84 1
Hemichromis)
Lates (Centropomidae) 23 29 13 7 1 1 0 0 72 1
Barbus (Cyprinidae) 34 10 7 6 1 0 0 0 57 0
Clarías (Clariidae) 29 7 15 4 1 0 0 0 55 0
Other Catfish (e.g. 4 8 13 2 0 0 0 0 28 0
Malapteniridae)
Heterobranchus (Clariidae) 2 4 1 - 0 0 0 0 6 0
Clupeids 0 0 0 0 0 0 0 0 0 0
Total: 4,070 3,318 3,489 2,380 100 100 100 100 13,257 100
Year % ille al
1994 24
1995 17
1996 15
1997 26
1998 24
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There was evidence of a slight increase in the catch value recorded vvith increasing mesh size26.
The variance also increased indicating a larger variation in catch value with increasing mesh
size. There is no evidence that different mesh sizes fish for shorter or long periods during the
day.27
Apart from an increase in I inch, 1.5 inch and 3 inch meshed nets the distribution of mesh sizes
recorded for the four years showed little variation (Figure 32). The larger mesh sizes targeted
large Citharinus (I20g.) and were used by the full time cast net fishermen who migrate to
Shagunu and Malale to fish during May and June.
One inch meshed nets were used throughout the lake to catch small filapiines (67g.) as bait for
the longline fishery. The incidence of these nets would be difficult to control without affecting
the associated and relatively harmless longline fishery.
Figure 31 The percentage occurrence of mesh sizes (inch) and the mean headline length (m)
by mesh size for the cast net fishery, Jan. 1995- Dec. 1998
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Figure 32 Mesh size distribution (inch) by year for the cast net fishery, Nov. 1994- Dec. 1998
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8.7. Cast Net CPUE by Mesh Size
There is little difference of the CPUE for mesh sizes between 1 and 3.5 inch. However for
larger mesh sizes the CPUE increases with an average of 4 to 4.5 Kg fish per hour.
The larger meshed nets are generally fished by migrant cast netters who target the large
Citharinus. High CPUE's for these nets were recorded during 1997.
Figure 33 Cpue (Kg/net/hr.) by mesh size for the cast net fishery, Jan. 1995 - Dec. 1998
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From 1995 to 1997, apart from 1 inch meshed nets, all meshes below 3.5 inch showed a
decline in CPUE per year. During 1998 CPUE for these meshes increased. The high CPUE for
4 inch nets was not maintained into 1998 (Figure 34).
2.5
2
Figure 34 Cpue (Kg/net/hr.) by mesh size for the cast net fishery, Nov. 1994- Dec. 1998
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Note: CPUE = Kg fish caught per hour fishing, Average CPUE calculated for complete annual data
sets
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9. Longline Fishery
9.1. Longline Fishery : General
The longline fishery is the least damaging of all the gear types in use on the lake. The top 5
commercial species of the lake were not represented in the top five from the longline catches
and the mean sizes of fish caught by longlines were far higher than for any other gear type
(Figure 6).
The number of longlines owned by fishermen has declined by 40% from 1995 to 1997,
however after this time numbers increased. From 1995 to 1997 the total yield dropped by 22%
before more than doubling in 1998 (Table 24).
As well as fishing for more days in the month fishermen also left their longline fishing for more
hours during the day.
The longline fishery is reliant on the small meshed cast net and beach seine fishery for the
supply of bait, mostly small tilapiines.
Table 24 Summary table of yield (Mt.), fishing activity and catch values (Naira) for the
longline fishery, 1995- 1998
Note: Fishing day --- 24 hrs.
9.2. Longline CPUE
The trend line for CPUE over the 4 years shows a decrease of 33%, the decline is particularly.
apparent during 1997 At low water CPUE was highest and generally reached a minimum
during high water. Levels were particularly high during the low water of 1997 prior to the
flood.
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Year 1995 1996 1997 1998
Total number of lines 12,554 7,762 7,400 7,996
Total yield (Mt.) 2,444 1,901 1,418 3,145
Kg/line/year 195 245 192 393
Mean monthly CPUE (Kg/line/24hrs.) 3.5 2.8 2.7 2.1
Mean hourly CPUE (Kg/hour) 0.7 0.5 0.4 0.4
Total annual effort (line days x 103) 694 666 525 1,520
Mean monthly activity (%) 15.9 23.9 19,3 52.8
Total catch value (N) 84,078,000 90,872,000 73,568,000 160,948,000
Catch value/line (all lines)/year 6,697 11,707 9,942 20,128
Mean catch value per fishing day (total 121 136 140 106
CV/total effort) (N)
Mean hours fishing per day 14.5 14.4 15.7 15.6
Mean number of lines fished/ fisherman/
day
2.9 2.4 2.5 3.4
Naira/ Kg 34.4 47.8 51.9 51.2
The high CPUE from Jan. to March 1995 was due to a mixed catch which included Bagrus
(mean size 335g), Auchenoglanis (234g), Hydrocynus (518g) and Lates (1,756g). The peak
during 1996 was due to high catches of Bctgrus (522g). The mean sizes of fish caught,
although still small, were encouraging and higher than for the other gear types.
Figure 35 The CPUE (Kg/line/24hrs.) by month for the longline fishery, Jan. 1995- Dec. 1998
28 Pearsons correlation: r = 0.60, P= 0.00
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9.3. Longline Activity
The mean monthly activity level increased from 1995 to 1996, declined during 1997 and then
rose by 170% to 1998. The very high level of activity recorded during 1998 may be affected by
the change of fishermen sampled. As well as the increase in fishing activity there was a
recorded increase during 1998 in the number of lines fished per fisherman and the lines were
left fishing for more h.ours during the day.
Figure 36 shows that the increase from 1995 to 1996 was more marked during the low water
or farming period and that the activity levels during the high water did not differ markedly.
It is interesting to note that whilst in 1995 fishermen possibly attended to farming activities
during low water and the activity level fell, for 1996 and 1997 activity levels approximated
those of the high water period. There was no corresponding increase in the daily catch rates
during this time.
The activity of longline fishermen increased with rising catches and had a significant positive
correlation2'.
Figure 36 The level of fishing activity by month for the longline fishery, Jan. 1995- Dec. 1998
80
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov.1994 - Dec-1998 Page 59
N 43 N N e'3 43 A c3 N 43 A c) N n) 1, A ca isN
1995 1996 1997 1998
9.4. Longline Yield
Yield fell by 42% from 1995 to 1997 after which it doubled due to the higher fishing activity.
Due to the correlation between fishing activity and CPUE the yield curves followed the same
pattern (Figure 37). There was no evidence of any difference in yields occurring for the
different lake levels.
Figure 37 The estimated yield (Mt.) by month for the longline fishery, Jan. 1995- Dec. 1998
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9,5. Longline Yield by Fish laxan
Long_lines are an important contributor to fish species which are not targeted by other gear
types and they add to the diversity of species exploited. None of the five highest yielding
species for the lake were represented in the top five yielding fish taxon for longlines (Table 25).
Bagrus were by far the most important species and were largely responsible for the monthly
variations of CPUE, the species itnportance remained constant from 1995 to 1998. Lates,
which is high valued, was also well represented in the catch as was Clarias, Heterobranchus
and Auchenoglanis. The occurance of Lates and Hernisynodontis had increased whilst that of
Auchenoglanis and Hydrocynus had diminished (Table 26).
Lates was caught mainly during high water -whilst Bagrus was caught all year round. All the
major species caught by longlines were benthic dwellers.
The mean sizes of the five highest yielding species were higher than for any other gear type and
this was reflected by the smaller number of fish caught (Figure 6).
The longline is the least damaging of all the gears types as it catches larger sized fish than
the other fisheries.. The fishery appears stable, probably due to the fact that it targets those
species not caught at small sizes by other fishing methods. There is little need therefore on
any extension activity targeting longlines.
Table 25 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish taxon
for the longline fishery, Jan. 1995- Dec. 1997
Fish taxon Yield NO % by weight Number Mean Weight sk)
Bagrus (Bag-ridae) 1,402.1 24.3 2,827,646 495.9
Lates (Centropomidae) 789.3 13.7 392,684 2,010.1
Heterobranchus (Clariidae) 520.9 9.0 397,884 1,309.1
Clarias (Clariidae) 495.4 8.6 1,994,341 248.4
Auchenoglanis (Bagridae) 395.7 6.9 2,212,162 178.9
Hemisynodontis (Mocitokidae) 365.8 6.3 3,722,027 98.3
Others (e.g. Mormyridae, 308.6 5.4 661,037 466.8
Gymnarchidae, Ostteoglossidae,
Ophicephalidae)
Hydrocyn.us (Characidae) 277.0 4.8 506,291 547.1
Cluysichthys (Bagridae) 264.2 4.6 1,683,384 157.0
Tilapiines (Cichlidae) 235.6 4.1 2,194,589 107.4
Other Catfish. (e.g. Malapteruridae) 189.1 3.3 527,846 358.2
Labe° (Cyprinidae) 135.0 2.3 730,792 184.7
Sy-nodontis (Moch.olcidae) 125.8 2.2 570,682 220.4
Distichodus (Distichodontidae) 72.4 1.3 337,240 214.5
Schilbeidae 65,8 1.1 884,029 74.4
Citharinus (Citharinidae) 53.8 0.9 326,529 164.9
Atestes (Characidae) 29.5 0.5 237,360 124.5
Barbus (Cyprinidae) 26.5 0.5 125,594 211.3
Other Cichlidae (e.g. Hemichromis) 12.0 0.2 89,303 133.8
Total 5,764.5 20,421,422 282.3
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Table 26 Estimated annual yield (Mt.) by fish taxon for the longline fishery, 1995-1998
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1995
Mt.
1996
Mt.
1997
Mt.
1998
Mt.
1995
%
1996
%
1997
%
1998
%
Total
Mt. %Fish Taxon
Bagrus (13agridae) 616 473 313 712 25 25 22 23 2114 24
Lates (Centropomidae) 232 323 235 643 9 17 17 20 1432 16
Heterobranchus (Clariidae) 217 177 127 297 9 9 9 9 818 9
Clarias (Clariidae) 232 130 134 248 9 7 9 8 743 8
Hemisynodontis (Mochokidae) 88 178 99 270 4 9 7 9 635 7
Auchenoglanis (Bagridae) 214 110 72 167 9 6 5 5 563 6
Others 132 91 85 160 5 5 6 5 469 5
Chrysichthys (Bagridae) 130 77 57 152 5 4 4 5 417 5
Tilapiines (Cichlidae) 78 86 72 124 3 5 5 4 360 4
Hydrocynus (Characidae) 163 67 48 68 7 4 3 2 345 4
Other Catfish (e.g. Ma1apteruridae) 38 66 85 126 2 3 6 4 315 4
Labeo (Cyprinidae) 102 20 13 44 4 1 1 1 179 2
Synodontis (Mochokidae) 67 40 19 20 3 2 1 1 146 2
Distichodus (Distichodontidae) 44 10 18 37 2 1 1 1 109 1
Citharinus (Citharinidae) 34 10 11 38 1 1 1 1 92 1
S chilbeidae 24 28 14 23 1 1 1 1 89 1
Alestes (Characidae) 14 7 8 6 1 0 1 0 36 0
Barbus (Cyprinidae) 16 6 5 9 1 0 0 0 36 0
Other Cichlidae (e.g. Hemichromis) 4 3 4 2 0 0 0 0 14 0
Clupeids 0 0 0 0 0 0 0 0
Total: 2445 1900 1419 3147 100 100 100 100 8911 100
10. Trap Fishery
10.1. Trap Fishery: General
The number of traps owned by fishermen increased by 17% from 1995 to 1996 and then
remained stable before decreasing in 1998. During the same time the yield from traps increased
by 90% from 1995 to 1996, and then by a further 25% to 1998 (Table 27).
The large increase in yield was due to higher CPUE and activity levels, which resulted in an
increasing mean catch value per day for the 3 years. The gradual increase in CPUE, the decline
in yields of other gear types, and the cheapness of the gear may encourage fishermen to enter
into the trap fishery in future.
Of concern in the fishery was the large catch of small sized Tilapia spp. (24% by number for
the lake total) which had a mean size equal to those caught by beach seines (49g.). Traps also
caught 48% in number of the smaller Synodontis (Hemisynodontis) and large numbers of
Clariidae [64% of all Ciarías, 30% of other Catfish (Malapteruridae)] and 31% of all
Heterobranchus; fish usually caught by the longline fishery.
Table 27 Summary table of yield (Mt.), fishing activity and catch values (Naira) for the trap
fishery, 1995-1998
Note: Fishing day = 24 hrs.
10.2. Trap CPUE
The CPUE curves for the trap fishery show a wide variation between months (Figure 38)
There is slight evidence that the CPUE of traps has increased during the last three years
although the trend line is influenced by several large peaks. Traps have higher catches when the
fish were more concentrated during low water but they were also very efficient during high
water when they can be set within the beds of aquatic weeds.
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1995 1996 1997 1998
Total number of traps 32,332 38,817 36,979 32,691
Total yield (Mt.) 1,617 3,086 3,500 4,015
Kg,/trap/year 50 79 95 122.8
Mean monthly CPUE (Kg/trap/24hrs.) 0.5 0.5 0.6 0.5
Mean hourly CPLTE (Kg/hour) 0.6 0.4 0.6 0.5
Total annual effort (trap days x 103) 3,135 5,867 5,876 7,537
Mean monthly activity (%) 26.3 42.0 44.1 64.0
Total catch value (N) 44,070,000 98,127,000 107,668,00 121,606,000
0
Catch value/trap (all traps)/year 1,313 2,528 2,911 3,720
Mean catch value per trap fishing day (total 14 17 18 16
CV/total effort) (N)
Mean hours fishing per day 22 28 26 28
Mean number of traps fished/
fisherman/day
22 24 25 23
Naira/ Kg 27.2 31.8 28.1 30.3
A peak of CPUE occurred during May and June, 1997. This was a result of high catches of
tilapiines (mean size: 57g.). Similar to other gears, this species was also caught in high
numbers during low water. The peaks recorded durin.g 1996 were due to high catches of
tilapiines during July and of Onysicthyus during September and November (mean size 118g.).
The recent enlightenment campaigns against the use of fish fencing which iricorporates traps
may have been responsible for the decline during the receding water period in Jan.-June 1998.
Figure 38 The CPUE (Kg/trap/Vihrs.) by month for the trap fishery, Jan. 1995- Dec. 1998
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10.3. Trap Activity
Levels of fishing activity for trap fishermen were the second highest to beach seine fishermen.
The reason is that traps require bait to be cooked every day in bulk and this effort and cost
makes the trap fishermen often concentrate solely on using traps.
There has been an increase in the fishing activity of traps by 160% during the 4 years sampling
period. Fishing activity declined during the farming and low water period of 1995. The decline
was less apparent for 1996 and 1997 (Figure 39).
Like longlines the increase in the monthly fishing activity for the year is caused by an increased
activity during the farming period. Fishermen were perhaps not decreasing their farming
activity to spend more time fishing but rather spending more time fishing whilst still actively
farming.
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Figure 39 The level of fishing activity by month for the trap fishenj, Jan. 1995- Dec. 1998
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The increasing yields and the high number ofundersized commercial species caught
means that further expansion of the trap fisheg will become an area of concern, especially
with respect to the high catches of tilapiines.
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10.4. Trap Yield
The yield curves, like the CPUE curves, have a wide monthly variation, particularly for 1996
and 1997 and follow the pattern as the activity curves (Figure 40). The peaks in the 1996
yield show the same trends as the CPUE curves. The peak in the May 1997 CPUE curve was
not apparent in the yield curve due to the lower activity level at the time.
There was no evidence of declining yield for the three years with higher yields occurring in
1996 and 1997 particularly during the low water period (again due to increased activity). There
was little variation in yield between the years during the high water period.
Figure 40 The estimated yield (Mt.) by month for the trap fishery, Jan. 1995- Dec. 1998
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10.5. Trap Yield by Fish Taxon
Traps fish within the aquatic weeds, particularly Echnochloa stagnina (Niger grass) grass,
which are favoured breeding and nursery grounds for many of the lake species. Traps were
characterised by the extremely small size and large number of fish they catch.
This was particularly true for the major fish taxon caught by traps, the tilapiines, which have a
very low mean size (49g.) and which were caught at a number higher than that of beach seines
and cast nets (Table 28).
In the case of tilapiines fishing traps were the most damaging and if the pattern of increasing
catches during low water is maintained the biomass of this third most important species on the
lake will further decline. The yield of tilapiines by traps increased by 256% from 1995 to 1998,
further increases must be viewed with caution (Table 28).
Of the other commercial lake species high numbers of Cluysichthys (mean wt. 38g) , which
were second after beach seines, were also caught by traps. Like tilapiines the yield of this
species increased markedly (by 535%) from 1995-1996 and again by 162% to 1997.
Although fairly small (max. length 302 mm, C. nigrodigitatus) the species was still caught far
below it's optimum size.
Ciarías (85g), Heterobranchus (140g) and other Catfish (Malapteruridae) (89g) were also
caught at high numbers, however the yield of these species remained constant from 1995 to
1996. These species are normally caught by the longline fishery. The smaller Synodontis
(Hemisynodontis) were also exploited in very high numbers (twice the number than beach
seines) and were thus unavailable to the gill net and cast net fisheries; their yield declined
slightly from 1995 to 1996.
Table 28 Estimated yield (Mt.), total number and mean weight (g.) of fish caught by fish taxon
for the trap fishery, Jan. 1995- Dec. 1997
Note: Mean weights and numbers have been raised per month, then summed
Table 29 Estimated annual yield (Mt.) by fish taxon for the trap fishery, 1995-1998
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1995
Mt.
1996
Mt.
1997
Mt.
1998
Mt.
1995
%
1996
%
1997
%
1998
%
Total
M t . %Fish Taxon
Chrysichthys (Bagridae) 151 816 1324 1112 9 26 38 28 3402 28
Tilapiines (Cichlidae) 285 777 756 1015 18 25 22 25 2834 23
Caritas (Clariidae) 277 295 348 494 17 10 10 12 1414 12
Hemisynodontis (Mochokidae) 305 358 324 419 19 12 9 10 1406 12
Alestes (Characidae) 20 141 175 322 1 5 5 8 659 5
Labe° (Cyprinidae) 120 161 125 205 7 5 4 5 611 5
Auchenoglanis (Bagridae) 88 153 120 203 5 5 3 5 564 5
Others 54 127 84 60 3 4 2 1 326 3
Distichodus (Distichodontidae) 88 63 28 57 5 2 1 1 236 2
Citharinus (Citharinidae) 31 51 33 24 2 2 1 1 140 1
Bagrus (Bagridae) 74 19 45 2 5 1 1 0 140 1
Other Catfish (e.g. Malapteruridae) 21 44 30 40 1 1 1 1 134 1
Heterobraxtchus (Clariidae) 35 11 30 10 2 0 1 0 85 1
Synodontis (1vIochokidae) 17 12 27 24 1 0 1 1 80 1
Other Cichlidae (e.g. Hemichromis) 19 12 9 16 1 0 0 0 56 0
Lates (Centropomidae) 1 18 15 5 0 1 0 0 40 0
Hydrocynus (Characidae) 13 8 14 3 1 0 0 0 38 0
Barbus (Cyprinidae) 8 10 8 2 1 0 0 0 28 0
Schilbeidae 11 9 4 3 1 0 0 0 26 0
Clupeids 0 0 0 0 0 0 0 0 0 0
Total: 1617 3086 3500 4015 100 100 100 100 100 100
Fish taron Yield NO % by weight Number Mean weight
(g)
Alestes (Characidae) 337,0 4.1 7,802,791 43.2
Hydrocynus (Characidae) 34.9 0.4 173,880 200.5
Distichodus (Distichodontidae) 179.3 2.2 1,686,795 106.3
Citharinus (Citharinidae) 115.7 1.4 1,592,112 72.7
Labeo (Cyprinidae) 406.3 5.0 5,678,659 71.5
Barbus (Cyprinidae) 26.6 0.3 255,635 104.0
Schilbeidae 23.0 0.3 462,716 49.8
Auchenoglanis (Bagridae) 360.2 4.4 4,391,510 82.0
Chrysichthys (Bagridae) 2,290.2 27.9 59,886,367 38.2
Bagrus (Bagridae) 138.2 1.7 1,145,008 120.7
°arias (Clariidae) 920.3 11.2 10,813,873 85.1
Heterobranchus (Clariidae) 75.5 0.9 538,798 140.1
Synodontis (Mochokidae) 55.4 0.7 1,475,221 37.6
Hemisynodontis (Mochokidae) 987.3 12.0 44,027,829 22.4
Other Catfish (e.g. Malapteruridae) 94.6 1.2 1,057,416 89,5
Tilapiines (Cichlidae) 1,818.1 22.2 36,865,205 49.3
Other Cichlidae (e.g. Hemichromis) 40.4 0,5 701,846 57,6
Lates (Centropomidae) 34.8 0.4 153,236 227.3
Others (e.g. Mormyridae, Gymnarchidae, 265.8 3.2 2,676,539 99.3
Ostteoglossidae, Ophicephalidae)
Total 8,203.7 100.0 181,385,437 45.2
11. Catch Statistics from Fisherwomen
Due to poor accessibility because of cultural practises catches from fisherwomen are difficult
to sample by the male recording staff and were excluded from the collection of CAS data
described above.
To gain an understanding of the catch composition and fishing activity of fisherwomen a total
of 148 fisherwomen identified from the frame survey were sarapled by a female extension
worker in 9 fishing localities from September, 1997 to June, 1998. Within each locality
sampling took place for 10 days per month.
Ownership of gears indicates that 83% of the fisherwomen use 1 inch meshed nets. Although
fisherwomen own only 6.5% of all gill nets existing on the lake they have an estimated 57% of
all the 1 inched nets present. Fisherwomen also fish more often than fishermen and hence the
total fishing effort of 1 inch nets predominately arises from fisherwomen.
Fisherwomen catch a higher percentage ofAlestes, S. membranaceus, Disticoides and
Chrysichthys. citharus than fishermen but less of the commercially important species
Citharinus. Catches of Lates and Tilappinnes are the same in both groups.
Apart from Citharinus the percentage composition of the catches between the two groups is
approximately the same. However, the mean size at capture of these species by fisherwomen is
far below that from fishermen, even including comparison between 1 inch meshed nets (Table
30). This may be due to fisherwomen fishing in shallower water.
Table 30 Total Kg Sampled, percentage composition and Cpue (Kg/net/24hrs) for 1 inch mesh
gill net by Fish Taxon for Fishermen and Fisherwomen, Sept. 1997-June 1998
Fishermen
Species Spl Sp2 Sp3 Sp4 Sp5 5p6 Sp7 Sp8 Sp9
Total wt: 0 259.7 100.3 53.2 49 137.7 1.7 19.9 6.8
Percent of total 0 28 11 6 5 15 0 2 1
cpue: 0 1.12 0.43 0.23 0.21 0.59 0.01 0.09 0.03
Sp10 Spl 1 Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
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38.93 11
4 1
0.17 0.05
12.4
1
0.05
0.4
0
0.00
10
1
0.04
53.1
6
0.23
4
0
0.02
96.1
10
0.41
5.3
1
0.02
38.5
4
0.17
21.5
2
0.09
Fisherwomen
Species Spl Sp2 Sp3 Sp4 Sp5 Sp6 Sp7 Sp8 Sp9
Total wt:
Percent of total
cpue:
0
0
0
851.6
32
0.92
75
3
0.08
208.2
8
0.23
126.7
5
0.14
262.1
10
0.28
0.3
0
0.00
73.1
3
0.08
38.9
1
0.04
Sp10 Sp11 Sp12 Spl 3 Spl 4 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
266.5 20.3 61.2 1.8 108.4 107.2 26.9 246.1 0.1 112.6 101.3
10 1 2 0 4 4 1 9 0 4 4
0.29 0.02 0.07 0.00 0.12 0.12 0.03 0.27 0.00 0.12 0.11
Table 31 Mean size of fish caught (g) by Fish Taxon for the 1 inch meshed gill net fishery
caught by fishermen and fisherwomen, Sept. 1997-June 1998
Sp2 Sp3 Sp4 Sp5 Sp6 Sp7 Sp8 Sp9
Fisherwomen 30 59 38 21 40 20 37 70
Fishermen 38 48 43 46 39 57 24 62
Sp1 0 Soil Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
32 83 68 113 29 35 64 27 100 51 46
29 167 73 67 47 43 46 39 46 62 48
Total estimated yield from the fisherwomen gill net fishery is 212.9 Mt. This represents 3% of
the current estimated gill net yield from fishermen. If catches from fisherwomen were included
in the present CAS the estimated yield for Kainji Lake would increase by 1%.
The yield from fisherwomen represents a minimum estimate based on 418 fisherwomen, a
figure collected from the 1998 frarae survey. It is probably higher since village heads may have
been unwilling to disclose the full number of fisherwomen in their villages.
Where: Sp2=Alestes, Sp3=Hydrocynus, Sp4--Disticoides, Sp5- Citharinus, Sp6-Labeo, Sp7= Small Barbus,
Sp 8= Schilbeids, Sp 9 = Auchenoglanis, Sp10 = Chrysichthys, Sp 11= Bagrus, Sp 12- Clari as, Sp13=
Heterobranchus, Sp 14= S. membranaceus, Sp15= Other Synodontis, Sp16- Other Catfish, Sp17- Tilapia,
Sp18= Other cichlids, Sp19= Lates, Sp20= Others
The enforcement of minimum mesh size for the gill net fishery will undoubtedly seriously
affect the fisherwomen.
Fisherwornen use small meshed nets since they are not strong paddlers and time factors
limit their fishing operations close to the shore. It is therefore difficult to anticipate an
adoption of other gears by this group.
The effect on the fisherwomen and their households will have to be discussed before
project activities are directed toward enforcement of minimum mesh sizes for gill nets.
Table 32 Estimated Total Yield (Mt.) by Fish Taxon for the Fisherwomen Gill Net Fishery
Species Spl Sp2 Sp3 Sp4 Sp5 Sp6 Sp7 Sp8 Sp9
cpue: 0 0.83 0.08 0.22 0.16 0.3 0 0.09 0.09
Estimated yield 0 62.2 6.0 16.5 12.0 22.5 0 6.7 6.7
Sp10 Spl 1 6p12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
0.29 0.03 0.06 0 0.2 0.15
21.7 2.2 4.5 0 15.0 11.2
0.03
2.2
0.26
19.5
0
0
0.11
8.2
0.11
8.2
Where total bundles of nets owned by fisherwomen = 443
Fishing activity = 47%
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Annex 2 Catch Assessment Data Sampling
Table 36 The number and percent of catch records by gear for each recording station, Jan.-
Dec. 1996.
5
6
7
10
11
12
13
14
15
Total
GN % DN % BS % CN % LL % TR %
226 8.1 0 0.0 28 3.3 212 28.8 55 4.5 37 4.6
205 7.4 2 0.3 14 1.7 56 7.6 49 4.0 11 1.4
234 8.4 0 0.0 126 15.1 40 5.4 114 9.4 65 8.2
233 8.4 0 0.0 222 26.6 5 0.7 147 12.1 10 1.3
231 8.3 7 1.1 140 16.7 95 12.9 76 6.2 42 5.3
172 6.2 0 0.0 23 2.8 102 13.8 121 9.9 75 9.4
172 6.2 0 0.0 5 0.6 136 18.5 146 12.0 144 18.1
170 6.1 0 0.0
220 7.9 98 15.3
64 2.3 76 11.9
132 4.7 241 37.7
226 8.1 192 30.0
109 3.9 4 0.6
2787 100 640 100.0
Note: Shaded areas considered unrepresentative of any one gear type and omitted for analysis in reduction
of sample stations (sec. 3).
Table 37 The number and percent of catch records by gear for each recording station, Jan.-
Dec. 1997.
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Recording
Station
GN % DN % BS % CN % LL % TR %
1 119 7.8 1 0.3 15 4.1 95 20.7 26 3.5 19 3.9
2 134 8.8 6 1.7 0 0.0 33 7.2 58 7.7 11 2.2
3 117 7.7 0 0.0 4 1.1 38 8.3 61 8.1 15 3.1
4 137 9.0 0 0.0 50 13.5 17 3.7 53 7.1 47 9.6
5 122 8.0 3 0.8 79 21.4 7 1.5 69 9.2 12 2.4
6 120 7.9 18 5.0 58 15.7 31 6.8 67 8.9 27 5.5
7 120 7.9 0 0.0 6 1.6 47 10.2 69 9.2 52 10.6
8 102 6.7 0 0.0 6 1.6 57 12.4 86 11.5 93 19.0
9 133 8.7 21 5.9 18 4.9 8 1.7 12 1.6 2 0.4
10 99 6.5 5 1.4 70 18.9 32 7.0 4 0.5 15 3.1
11 128 8.4 47 13.2 0 0.0 30 6.5 85 11.3 64 13.1
12 24 1.6 5 1.4 9 2.4 11 2.4 122 16.2 2 0.4
13 30 2.0 127 35.6 34 9.2 40 8.7 17 2.3 11 2.2
14 82 5.4 123 34.5 19 5.1 5 1.1 13 1.7 16 3.3
15 59 3.9 1 0.3 2 0.5 8 1.7 9 1.2 104 21.2
Total 1526 100.0 357 100.0 370 100.0 459 100.0 751 100.0 490 100.0
150 17.9 7 0.9 29 2.4 3 0.4
0 0.0 0 0.0 136 11.2 73 9.2
12 1.4 16 2.2 206 16.9 4 0.5
28 3.3 29 3.9 14 1.1 27 3.4
30 3.6 5 0.7 18 1.5 91 11.4
9 1.1 0 0.0 40 3,3 191 24.0
836 100.0 737 100.0 1219 100.0 796 100
Recording Station
1
Annex 3 Annual Frame Survey Results
Table 38 Mean number of assistants and gears per fishing canoe, 1993-1998
Table 39 Number of fisherwomen and their gears, 1993-1998
Note: Ent- fishing entrepreneur (owner ofthe fishing units), assis = fishing assistants,
can fishing canoes, eng: outboard engines, GM: gill net bundles, DN: drift nets, BS: beach seines,
CN: cast nets, LL: longlines, TR: fishing traps. Figures include fishermen and fisherwomen.
One bundle ofgill net is 100 yds (91 meters) ofunmounted netting material.
One longline is 100 hooks (1 packet).
Table 3 Number of Shore Fishers and Transport Boats around Kainji Lake, 1993-1998
Table 40 Mean number of assistants and gears owned per new entrepreneurs entering the
fishery, 1993- 1998
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Year Ent Assis Eng GN DN BS CN LL 1R
1993 0.5 1.4 0.1 2.7 0.1 0.1 0.6 1.6 3.3
1994 0.5 11111E 0.2 IMILE 0.1 0.1 0.7 MEE
0,9
4.4
4.41995 0.6 1.4 0.1 2. 0 0 .1 0.7
1996 0.6 1.3 0.1 2.0 0.1 0.6 0.8 4.0
1997 0.8 0.9 0.1 1.6 0.1 0.1 0.5 1.0 4.3
1998 0.8 0.9 0.1 1.4 0.1 0.1 0.4 0,5 3.3
Year Fisher- Assis Can
women
Eng GN DN BS CN LL
1996 IIMMIEMM1111.11 0 205 Mg o gm o 01997P 388 261 0 402 1111111 0 42 0 20
1998 443 524 385 0 MOM= 0 IIIIIIE 18 0
Year Shoreline fishers Transport boats
1993 460 188
1994 949 178
1995 573 221
1996 360 173
1997 184 127
1998 70 104
Year Number of new entrepreneurs Assistants Canoes Eng. GN DN BS CN LL IR
1995 918 2.39 1.67 0.18 3.58 0.29 0.13 1.19 1.97 10.23
1996 738 1.79 1.52 0.10 2.07 0.25 0,07 0.87 1.28 9.36
1997 938 0.84 1.18 0.51 2.11 7.89
1998 397 0.74 0.97 0,07 1.52 0.03 0.06 0.38 0.41 2.45
Mean of total: 2,991 1.53 1.38 0.11 2.32 0.19 0,08 0.79 1.64 8.25
Table 41 Mean number of assistants and gears owned by fishermen migrating from the
fishery
Table 42 Mean number of assistants and gears owned per entrepreneur by activity status,
1998
Table 43 Other gears owned by beach seine owners by activity status, 1998
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Year Number of migrant Entrepreneurs Assistants Canoe Eng. GN DN ES CN LL IR
1996 116
1997 232
1998 224 0.83 1.10 0.00 1.74 0.08 0,06 0.54 0.46 6.60
Mean/total 572 1.30 1.31 0.02 1.97 0.26 0.07 0.64 1.10 6.36
Activity status Number o
entre encurs
Ass. Eng. GN CN ES DN LL TR Lic.
Newly recorded, actively fishing 397 0.74 0,07 0.38 0,06 0.03 0.41 2.45 0.17
Previously recorded, actively fishing 4,380 1.02 0.10 1.87 0.53 0.09 0.16 0.68 4.80 0.13
'Newly recorded, not actively fishing 14 1.86 0.00 1.21 0.00 0.00 0.07 0.21 0.00 0.00
Previously recorded, not actively fishing 661 1.93 0.20 1.98 0.30 0.10 0.38 0.35 0.05
Activity status Ass. Can. Eng. GN CN BS DN LL IR Lic
Newly recorded, actively fishing 23 1.9 0.6 0.7 0.1 1.0 0.0 0.5 0.4 0.4
Previously recorded, actively fishing 382 2.0 0.5 am 0.3 1.0 0.1 0.5 1.4 0.3
Previously recorded, not actively fishing 67 NE 0.6 am0.2 1.0 0.2 0.7 4.6 0.1
Overall mean 472 2.1 0.5 1.6 0,3 1.0 0.1 0.5 1.8 0.3
Annex 4 Catch Assessment Survey: Yield Estimates
Table 44 Quarterly total yield estimates (Mt.), Jan. 1995 - Dec. 1998
Table 45 Annual total yield estimates (Mt.) by gear type, Nov. 1994- Dec. 1998
represents 4 months data
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Quarter 1995 %
annual
yield
'3/0
total
996 %
annual
yield
%
total
1997 %
annual
yield
%
total
1998
'
%
annual
yield
%
total
Jan.-Mch 12762 :: 39 10 8677 23 7 8278 29 6 818 28 6
Apr-June $099 25 6 1217Th 32 9 7593 26 6 8594 30 7
July-Sept .'. 7042 k 22 5 ' 778 20 6 6815 24 5 $695 20 4
Oct-Dec 4,571 :: 14 4 960O 25 7 6067 21 5 63-76
... ...
22 5
Total 32474A 100 25 100 29 28753 100 22 ...2tti56._ 100 22
Year GN DN BS CN LL TR Total
1994* 3,250.7 3,174.2 4,919.1 3,358.8 1,917.8 2,058.0 18,678.7
1995 5,300.1 3,826.7 15,214.9 4,069.8 2,445.2 1,617.4 32,474.1
1996 7,401.7 2,206.5 20,333.7 3,317.7 1,900.2 3,086.0 38,245.8
1997 7,364.0 1,653.2 11,327.3 3,489.3 1,419.0 3,500.4 28,753.3
1998 7,203.1 3,085.9 9,019.6 2,380.3 3,146.6 4,015.4 28,850.8
Total 30,519.6 13,946.5 60,814.6 16,615.9 10,828.8 14,277.2
Table 46 Monthly yield estimates (Mt.) by gear type, Nov. 1994- Dec. 1998
Year Month GN % DN % BS % CN % LL % '1R %
1994 11 790.2 18 393.0 9 1,019.8 24 1,066.0 25 670.2 16 363.4 8
1994 12 899.0 23 137.8 4 1,047.4 27 807.8 21 699.0 18 310.8 8
1995 1 788.1 18 300.5 7 1,439.7 34 713.5 17 704.0 16 321.4 8
1995 2 982.0 21 483.9 10 1,560.9 34 761.7 16 522.0 11 307.6 '7
1995 3 765.0 20 349.1 9 1,478,9 38 634.0 16 423.9 11 225.7 6
1995 4 441.4 17 363.1 14 1,058.7 41 389.7 15 171.3 7 161.5 6
1995 5 443.8 14 861.0 28 1,370.6 44 230.9 7 141.1 5 79.2 3
1995 6 321.4 13 300.2 13 1,312.4 55 311.0 13 62.1 3 '79.7 3
1995 7 317.7 14 260.6 11 1,325.1 57 307.6 13 61.2 3 58.2 2
1995 8 282.3 11 256.0 10 1,652.1 66 235.0 9 43.4 2 50.3 2
1995 9 180.7 8 191.5 9 1,612.0 74 108.3 5 44.9 2 55.4 3
1995 10 181.4 13 192.3 13 797.9 56 127.6 9 52.8 4 74.8 5
1995 11 193.3 15 126.4 9 743.1 56 125.4 9 73.1 5 71.7 5
1995 12 403.1 22 142.0 8 863.5 48 125.2 7 145.4 8 131.8 7
1996 1 428.7 16 127.4 5 1,583.3 60 180.2 7 140.7 5 198.8 7
1996 2 570.7 20 113.9 4 1,680.1 59 140.6 5 127.9 4 233.9 8
1996 3 564.5 18 154.1 5 1,812.4 58 198.0 6 138.2 4 284.1 9
1996 4 615.2 16 156.8 4 2,554.9 67 134.8 4 206.0 5 162.4 4
1996 5 979.4 25 228.0 6 1,707.8 44 519.7 13 269.3 7 190.1 5
1996 6 1145.0 26 341.7 8 2,288.3 51 367.0 8 111.0 2 192.9 4
1996 7 615.1 21 291.9 10 1,283.9 43 423.5 14 105.8 4 259.1 9
1996 8 467.0 19 277.9 11 1,019.8 41 451.3 18 149.8 6 136.1 5
1996 9 393.0 17 177.0 8 947.5 41 266.2 11 165.6 7 367.8 16
1996 10 558.1 17 134.5 4 1,821.4 55 195.2 6 194.6 6 383.7 12
1996 11 533.0 17 132.6 4 1,607.0 52 205.3 7 176.4 6 417.3 14
1996 12 531.9 16 70.8 2 2,027.4 63 236.1 7 115.0 4 259.8 8
1997 1 650.0 20 68.1 2 1,727.9 54 258.6 8 157.5 5 347.5 11
1997 2 474,0 22 124.6 6 952.5 44 274.0 13 99.9 5 219.5 10
1997 3 651,8 22 198.1 7 1,244.0 43 303.2 10 146.4 5 380.4 13
1997 4 761.9 30 293.8 12 930.8 37 156.7 6 120.8 5 251.1 10
1997 5 1020.9 39 118.6 4 727.8 28 392.6 15 103.1 4 280.2 11
1997 6 705.6 29 136.6 6 1,065.9 44 276.7 11 66.7 3 183.4 8
1997 7 594.9 22 127.3 5 812.9 30 769.9 29 107.4 4 272.1 10
1997 8 501.9 29 102.9 6 454.7 26 364.7 21 81.4 5 241.1 14
1997 9 437.0 18 78.6 3 1,325.2 56 199.4 8 116.5 5 227 10
1997 10 473.7 22 109.0 5 914.8 43 130.4 6 146.9 7 364.9 17
1997 11 517.5 27 109.9 6 649.6 34 171.0 9 69.4 4 416.2 22
1997 12 575.0 29 185.8 9 521.2 26 192.2 10 203.0 10 316.9 16
1998 1 623.1 30 244.5 12 335.7 16 209.0 10 271.4 13 382.1 18
1998 2 647.4 21 266.8 9 1,337.7 43 254.4 8 254.7 8 332 11
1998 3 849.1 28 133.0 4 1,120.8 37 164.1 5 272.4 9 488.1 16
1998 4 716.1 27 286.3 11 767.1 29 192.7 7 313.1 12 393.5 15
1998 5 630.2 25 404.0 16 696.0 28 167.8 7 257.1 10 368,3 15
1998 6 838.6 25 292.6 9 1,250.8 37 238.2 7 283.8 8.34 497.95 14.64
1998 7 364.8 18 295.8 15 669.9 34 218.0 11 247.2 12.5 182.38 9.22
1998 8 443.0 21 102.2 5 730.9 35 152.1 7 255.5 12.39 378.42 18.35
1998 9 401.4 24 94.2 6 608.6 37 121.6 7 181.1 10.94 248.25 15
1998 10 542.1 26 205.7 10 569.7 27 206.3 10 300.3 14.17 294.72 13.91
1998 11 604.4 27 528.0 24 386.4 17 260.7 12 230.8 10.45 198.94 9.01
1998 12 544.3 27 232.7 11 546.0 27 195.5 10 279.4 13.64 250.61 12.23
Average 579.2 21.3 226.1 8.5 1159.2 42.3 302.6 10.8 205.6 7.3 257.9 9.9
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Table 47 Quarterly yield estimates (Mt.) by gear type, Jan. 1995- Dec. 1998
Table 48 Quarterly percentage estimates of yield (Mt.) by gear type, Jan. 1995- Dec. 1998
Note: All yield estimates in Mt.
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Quarter GN DN 11S CN LL TR Total
1.95-3.95 2,535,0 1,133.5 4,479.5 2,109.1 1,649.9 854.7 12,761.7
4.95-6.95 1,206.5 1,524.3 3,741.7 931.6 374.5 320.4 8,099.1
7.95-9.95 780.7 708.1 4,589.2 650.9 149.6 164.0 7,042.4
10.95-12,95 777,8 460.8 2,404.6 378.2 271.3 278.3 4,570.9
Total/yr 5,300.1 3,826.7 15,214.9 4,069.8 2,445.2 1,617.4 32,474.1
1.96-3,96 1,563.9 395.3 5,075.7 518.8 406.7 716.9 8,677.3
4.96-6.96 2,739,6 726.4 6,551.0 1,021.4 586.3 545.4 12,170.2
7.96-8.96 1,475.2 746.8 3,251.2 1,141.0 421.2 762.9 7,798.2
9.96-12.96 1,623.0 337.9 5,455.8 636.5 486.0 1,060.8 9,6001
Total/yr 7,401.7 2,206.5 20,333.7 3,317.7 1,900.2 3,086.0 38,245.8
1.97-3.97 1,775.7 390.8 3,924.3 835.7 403.8 947.4 8,277.7
4.97-6.97 2,488.4 549.0 2,724.6 826.0 290.7 714.7 7,593.4
7.97-9.97 1,533.8 308.7 2,592.8 1,334.0 305.3 740.1 6,814.8
9.97-12.97 1,566.1 404.7 2,085.6 493.6 419.3 1,098.1 6,067.4
TotalJyr 7,364.0 1,653.2 11,327.3 3,489.3 1,419.0 3,500.4 28,753.3
1.98-3.98 2,118.4 644.4 2,794.4 627.5 798.4 1,202.2 8,185.3
4.98-6.98 2,184.9 982.9 2,713.9 598.7 854.0 1,259.8 8,594.2
7.98-9.98 1,209.2 492.2 2,009.3 491.6 683.7 809.0 5,695.0
9.98-12.98 1,690.7 966.4 1,502.1 662.5 810.4 744.3 6,376.4
Total/yr 7,203.2 3,085.9 9,019.7 2,380.3 3,146.5 4,015.3 28,850.9
Quarter GN AN BS CN LL TR Total
1.95-3.95 20 9 35 17 13 7 100
4.95-6.95 15 19 46 12 5 4 100
7.95-9.95 11 10 65 9 2 2 100
10.95-12.95 17 10 53 8 6 6 100
Total/yr 16 12 47 13 8 5 100
1.96-3,96 18 5 58 6 5 8 100
4.96-6.96 23 6 54 8 5 4 100
7.96-8.96 19 10 42 15 5 10 100
9.96-12,96 17 4 57 7 5 11 100
Total/yr 19 6 53 9 5 8 100
1.97-3.97 21 5 47 10 5 11 100
4,97-6.97 33 7 36 11 4 9 100
7.97-9.97 23 5 38 20 4 11 100
9.97-12.97 26 7 34 8 7 18 100
Total/yr 26 6 39 12 5 12 100
1.98-3.98 26 8 34 8 10 15 100
4.98-6.98 25 11 32 7 10 15 100
7.98-9.98 21 9 35 9 12 14 100
9.98-12.98 27 15 24 10 13 12 100
Total/yr 25 11 31 8 11 14 100
Table 49 Monthly total catch value estimates (Naira) by gear type, Nov. 1994- Dec. 1998
Note: Catch value is expressed in units of 1000 Naira (I USD= 87 Naira, 04/07/98)
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Year Month Total GN DN BS CN LL TR
1994 11 109,208 22,489 13,823 14,630 28,715 20,716 8,835
1994 12 97,205 23,561 4,996 17,913 19,239 23,441 8,055
1995 1 103,082 21,621 10,660 22,009 17,593 22,702 8,497
1995 2 126,518 29,807 16,889 32,765 20,835 17,119 9,103
1995 3 84,462 20,070 6,026 26,259 15,658 11,216 5,233
1995 4 72,393 16,375 8,870 21,069 12,287 7,514 6,278
1995 5 67,695 11,679 22,423 19,955 5,655 5,703 2,280
1995 6 53,288 8,907 9,659 21,479 8,329 2,829 2,085
1995 7 50,848 9,782 6,072 20,919 9,030 2,978 2,067
1995 8 51,541 9,640 7,257 23,643 7,039 2,392 1,570
1995 9 46,312 6,281 5,562 27,373 3,837 1,641 1,618
1995 10 38,467 6,165 5,668 16,628 4,834 2,829 2,343
1995 11 37,307 7,356 4,544 14,476 4,929 3,551 2,451
1995 12 55,498 16,195 5,003 17,598 4,685 7,317 4,700
1996 1 69,705 18,011 5,189 26,020 7,056 6,714 6,715
1996 2 67,518 20,002 4,148 24,335 5,264 5,663 8,106
1996 3 66,345 19,402 5,418 21,349 7,896 5,617 6,663
1996 4 90,630 26,183 7,335 37,459 4,970 9,490 5,193
1996 5 106,155 35,029 9,726 22,026 19,080 13,439 6,855
1996 6 117,100 40,273 14,543 34,075 14,781 6,652 6,776
1996 7 97,046 28,664 15,604 23,975 14,433 4,857 9,513
1996 8 80,323 21,126 12,228 19,330 15,960 6,951 4,728
1996 9 70,388 17,966 9,445 16,143 9,501 8,545 8,788
1996 10 84,363 22,443 6,773 26,712 6,835 9,686 11,914
1996 11 82,563 23,023 6,120 23,912 7,112 8,513 13,883
1996 12 79,894 22,109 3,930 32,368 7,417 5,218 8,852
1997 1 79,563 25,322 2,475 26,129 7,308 8,189 10,140
1997 2 58,352 1'7,046 5,381 16,197 7,063 5,404 7,261
1997 3 83,195 24,071 7,120 21,938 8,920 6,660 14,486
1997 4 79,444 28,014 11,728 20,598 5,363 5,810 7,931
1997 5 80,489 36,058 5,461 13,689 13,425 4,856 7,000
1997 6 67,477 26,481 5,824 16,581 9,379 3,418 5,794
1997 7 86,202 24,377 5,095 16,268 25,235 5,400 9,827
1997 8 63,812 23,084 5,300 12,933 11,173 3,556 7,766
1997 9 65,259 18,865 4,586 18,598 8,033 8,258 6,919
1997 10 60,426 21,135 4,769 12,035 4,412 8,818 9,257
1997 11 63,457 22,939 6,087 13,268 5,177 4,035 11,951
1997 12 65,211 22,907 7,553 8,384 6,291 9,256 10,820
1998 1 79,121 26,669 10,145 8,371 6,063 15,901 11,972
1998 2 82,920 27,401 9,269 16,399 7,561 13,077 9,213
1998 3 87,827 30,153 6,389 15,358 5,334 15,434 15,159
1998 4 91,644 26,554 11,480 18,208 6,383 17,907 11,112
1998 5 95,450 24,067 13,344 26,774 4,781 14,485 11,999
1998 6 101,989 28,442 14,292 17,227 7,316 15,888 18,824
1998 7 64,511 14,482 11,795 11,287 8,564 13,189 5,194
1998 8 65,690 17,574 4,414 11,514 6,276 13,622 12,290
1998 9 50,616 18,008 4,274 9,507 3,886 9,150 5,791
1998 10 70,730 23,303 6,935 11,320 5,688 13,685 9,799
1998 11 65,125 26,067 12,131 6,922 6,868 8,092 5,045
1998 12 58,772 22,000 9,405 6,379 5,262 10,518 5,208
Table 50 Quarterly total catch value estimates (Naira) by gear type, Jan. 1995- Dec. 1998
Note: Catch value is expressed in units of 1000 Naira (I USD= 87 Naira, 04/07/98
Table 51 Quarterly percentage estimates of catch value (Naira) by gear type, Jan. 1995- Dec.
1998
Note: Catch value is expressed in units of 1000 Naira (1 USD= 87 Naira,. 04/07/98)
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Quarter Total GN DN BS CN LL TR
1.95-3.95 314,062 71,498 33,575 81,033 54,086 51,037 22,833
4.95-6.95 193,376 36,961 40,952 62,503 26,271 16,046 10,643
7.95-9.95 148,701 25,703 18,891 71,935 19,906 7,011 5,255
10,95-12.95 131,272 29,716 15,215 48,702 14,448 13,697 9,494
Total/yr 787,411 163,878 108,633 264,173 114,711 87,791 48,225
1.96-3.96 203,568 57,415 14,755 71,704 20,216 17,994 21,484
4.96-6.96 313,885 101,485 31,604 93,560 38,831 29,581 18,824
7.96-9.96 247,757 67,756 37,277 59,448 39,894 20,353 23,029
10.96-12.96 246,820 67,575 16,823 82,992 21,364 23,417 34,649
Total/yr 1,012,030 294,231 100,459 307,704 120,305 91,345 97,986
1.97-3.97 221,110 66,439 14,976 64,264 23,291 20,253 31,887
4.97-6.97 227,410 90,553 23,013 50,868 28,167 14,084 20,725
7.97-9.97 215,273 66,326 14,981 47,799 44,441 17,214 24,512
10.97-12.97 189,094 66,981 18,409 33,687 15,880 22,109 32,028
Total/yr 852,887 290,299 71,379 196,618 111,779 73,660 109,152
1.98-3.98 249,868 84,223 25,803 40,128 18,958 44,412 36,344
4,98-6.98 289,083 79,063 39,116 62,209 18,480 48,280 41,935
7,98-9.98 180,817 50,064 20,483 32,308 18,726 35,961 23,275
10.98-12.98 194,627 71,370 28,471 24,621 17,818 32,295 20,052
Total/yr 914,395 284,720 113,873 159,266 73,982 160,948 121,606
Quarter GN DN BS CN LL TR
1.95-3.95 23 11 26 17 16 7
4.95-6.95 19 21 32 14 8 6
7.95-9.95 17 13 48 13 5 4
10.95-12.95 23 12 37 11 10 7
Total/yr 21 14 34 15 11 6
1.96-3.96 28 7 35 10 9 11
4.96-6.96 32 10 30 12 9 6
7.96-9.96 27 15 24 16 8 9
10.96-12.96 27 7 34 9 9 14
Total/yr 29 10 30 12 9 10
1.97-3.97 30 7 29 11 9 14
4.97-6.97 40 10 22 12 6 9
7.97-9.97 31 7 22 21 8 11
10.97-12.97 35 10 18 8 12 17
Total/yr 34 8 23 13 9 13
1.98-3.98 34 10 16 8 18 15
4.98-6.98 27 14 22 6 17 15
7.98-9.98 28 11 18 10 20 13
10.98-12.98 37 15 13 9 17 10
Total/yr 31 12 17 8 18 13
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Table 53 Monthly yield estimates (Mt.) by grouped fish taxon, Nov. 1994- Dec. 1998
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Year Month Clupeid Cichlids Synod. Lates Bagrids Alestes Cath. Others
1994 11 615 323 420 182 578 129 1,077 978
1994 12 384 352 379 216 647 98 807 1,017
1995 1 458 364 368 217 658 156 777 1,269
1995 2 485 460 401 131 886 142 989 1,124
1995 3 541 395 288 131 797 106 767 852
1995 4 553 215 180 63 371 112 667 425
1995 5 1,072 206 273 38 245 93 711 488
1995 6 971 354 136 41 219 36 266 364
1995 7 954 364 256 30 214 50 162 301
1995 8 1,367 127 288 16 157 26 218 320
1995 9 1,309 93 145 20 152 46 169 258
1995 10 631 96 141 25 120 56 176 182
1995 11 545 108 126 52 116 37 167 182
1995 12 641 142 178 66 223 72 182 306
1996 1 1,291 215 205 72 237 63 205 372
1996 2 1,432 211 209 60 290 101 232 332
1996 3 1,522 218 199 62 403 86 299 361
1996 4 2,030 162 237 124 497 104 262 413
1996 5 1,435 508 403 192 466 71 300 520
1996 6 1,961 389 556 131 435 78 414 480
1996 7 934 674 376 61 259 58 186 432
1996 8 822 491 332 63 267 29 180 318
1996 9 758 237 215 72 433 66 204 331
1996 10 1,392 178 310 82 375 74 450 426
1996 11 1,191 160 258 91 520 76 356 419
1996 12 1,400 173 291 75 422 75 387 418
1997 1 1,393 242 225 97 392 76 367 417
1997 2 773 166 256 73 286 50 239 302
1997 3 1,013 207 325 120 345 105 312 496
1997 4 626 209 369 72 328 106 398 407
1997 5 497 541 374 62 349 45 425 350
1997 6 816 417 367 41 197 38 258 301
1997 7 578 334 820 69 210 48 247 378
1997 8 289 231 340 49 247 25 241 325
1997 9 1,182 183 209 81 243 40 183 262
1997 10 817 114 203 59 415 44 233 256
1997 11 461 150 288 49 397 44 338 206
1997 12 432 217 284 79 315 78 271 318
1998 1 284 263 416 71 378 64 250 340
1998 2 1,209 293 265 117 339 141 332 398
1998 3 1,033 248 497 143 375 106 246 378
1998 4 534 260 274 144 353 201 376 529
1998 5 450 313 331 131 352 141 320 485
1998 6 1,098 453 568 93 365 119 303 402
1998 7 599 246 346 86 183 37 139 342
1998 8 426 275 258 104 348 69 190 392
1998 9 435 140 172 72 374 47 162 252
1998 10 378 182 218 100 379 72 477 313
1998 11 238 205 194 115 402 45 576 434
1998 12 439 171 174 124 431 41 400 269,
Table 54 Quarterly yield estimates (Mt.) by grouped fish taxon, Jan. 1995- Dec. 1998
Table 55 Quarterly percentage yield estimates (Mt.) by grouped fish taxon,
J an. 1995- Dec. 1998
Note: Clu-clupieds, Cic-cichlids, Syn-Synodontis/hemisynodontis, Lat- Lates, Bag-
Bagrus/Chryichthys/Clarotes, Ale-Alestes, Cit-Citharinus/Distichodus, Oth-
Cyprinids/Mormyrids/Hydrocynus/Clarids.
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Quarter Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 1,483 1,219 1,057 479 2,341 404 2,533 3,246
4.95-6.95 2,596 774 590 142 835 241 1,643 1,277
7.95-9.95 3,629 584 689 66 523 123 549 880
10.95-12.95 1,817 347 445 143 459 165 525 670
Total/yr 9,526 2,924 2,780 831 4,157 933 5,250 6,073
1.96-3.96 4,245 644 613 194 931 250 735 1,065
4.96-6.96 5,426 1,060 1,196 448 1,398 253 976 1,413
7.96-8.96 2,513 1,402 924 197 960 152 570 1,080
9.96-12.96 3,983 511 859 248 1,316 225 1,194 1,264
Total/yr 16,167 3,616 3,592 1,086 4,605 881 3,476 4,822
1.97-3.97 3,180 615 805 291 1,024 231 918 1,214
4.97-6.97 1,939 1,167 1,111 175 874 190 1,081 1,058
7.97-9.97 2,049 748 1,369 199 700 113 672 965
9.97-12.97 1,710 481 775 187 1,127 166 842 779
Total/yr 8,877 3,011 4,060 851 3,726 700 3,512 4,016
1.97-3.98 2,525 805 1,178 331 1,092 310 827 1,117
4.98-6.98 2,082 1,026 1,173 368 1,070 461 998 1,416
7.98-9.98 1,461 662 775 262 906 154 491 985
9.98-12.98 1,054 558 586 338 1,212 158 1,453 1,017
Total/yr 7,122 3,051 3,712 1299 4,280 1083 3,769 4,535
Quarter Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 12 10 8 4 18 3 20 25
4.95-6.95 32 10 7 2 10 3 20 16
7.95-9.95 52 8 10 1 7 2 8 12
10.95-12.95 40 8 10 3 10 4 11 15
Total/yr 29 9 9 3 13 3 16 19
1.96-3.96 49 7 7 2 11 3 8 12
4.96-6.96 45 9 10 4 11 2 8 12
7.96-8.96 32 18 12 3 12 2 7 14
9.96-12.96 41 5 9 3 14 2 12 13
Total/yr 42 9 9 3 12 2 9 13
1.97-3.97 38 7 10 4 12 3 11 15
4.97-6.97 26 15 15 2 12 2 14 14
7.97-9.97 30 11 20 3 10 2 10 14
9.97-12.97 28 8 13 3 19 3 14 13
Total/yr 31 10 14 3 13 2 12 14
1.97-3.98 31 10 14 4 13 4 10 14
4.98-6.98 24 12 14 4 12 5 12 16
7.98-9.98 26 12 14 5 16 3 9 17
9.98-12.98 17 9 9 5 19 2 23 16
Total/yr 25 11 13 5 15 4 13 16
Table 56 Monthly yield estimates (Mt.) by separate fish taxon, Nov. 1995- Dec. 1998
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Mth Clupeid Alestes Hydro Distic Cithan Labeo Sm Barb Schilb Auch Crthys
1994 11 615 129 218 174 902 201 25 91 197 170
1994 12 384 98 212 214 594 160 60 103 222 130
1995 1 458 156 227 213 565 219 83 156 244 145
1995 2 485 142 182 313 675 232 38 189 240 240
1995 3 541 106 149 210 556 192 29 96 256 207
1995 4 553 112 39 198 468 200 7 21 95 59
1995 5 1072 93 66 176 535 244 13 11 49 63
1995 6 971 36 26 75 190 211 11 8 76 43
1995 7 954 50 14 27 135 148 4 26 56 103
1995 8 1367 26 15 36 182 135 6 27 46 64
1995 9 1309 46 21 40 129 90 3 33 38 67
1995 10 631 56 15 24 153 57 5 14 33 39
1995 11 545 37 29 26 141 50 3 15 34 37
1995 12 641 72 38 35 147 87 7 16 66 66
1996 1 1291 63 56 51 154 106 7 37 70 80
1996 2 1432 101 53 71 160 91 7 14 76 127
1996 3 1522 86 55 48 251 122 9 12 86 217
1996 4 2030 104 34 74 188 119 8 18 65 344
1996 5 1435 71 45 109 191 182 10 15 104 232
1996 6 1961 78 50 92 323 182 4 27 94 258
1996 7 934 58 28 42 144 183 2 10 66 141
1996 8 822 29 41 39 140 93 3 12 64 108
1996 9 758 66 43 32 172 111 8 13 78 282
1996 10 1392 74 88 43 408 87 3 10 58 224
1996 11 1191 76 81 33 323 88 5 14 48 373
1996 12 1400 75 73 74 314 123 4 19 59 265
1997 1 1393 76 82 47 320 132 0 15 49 251
1997 2 773 50 34 25 214 107 2 15 48 161
1997 3 1013 105 49 49 263 164 7 16 53 186
1997 4 626 106 45 101 296 162 7 19 73 135
1997 5 497 45 39 59 366 104 8 6 45 218
1997 6 816 38 35 28 230 124 3 6 42 107
1997 7 578 48 35 14 234 131 3 20 51 104
1997 8 289 25 34 17 223 109 3 3 56 161
1997 9 1182 40 26 28 155 66 2 8 45 134
1997 10 817 44 56 19 214 43 3 9 35 308
1997 11 461 44 43 33 305 37 2 4 32 327
1997 12 432 78 54 58 214 61 3 5 35 221
1998 1 284 64 35 31 218 77 1 7 56 202
1998 2 1209 141 51 50 281 109 5 6 90 147
1998 3 1033 106 79 49 197 91 3 8 74 183
1998 4 534 201 63 126 250 140 7 8 90 127
1998 5 450 141 35 176 144 229 2 8 70 168
1998 6 1098 119 27 55 248 93 2 12 62 184
1998 7 599 37 64 32 107 69 3 6 51 66
1998 8 426 69 20 52 138 132 6 7 94 177
1998 9 435 47 22 30 133 63 3 3 90 208
1998 10 378 72 30 27 450 52 7 9 42 227
1998 11 238 45 48 51 525 63 6 7 73 146
1998 12 439 41 29 53 347 43 4 7 68 227
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Mth Bagrus Clarias lietero Sy Mem Ot Syno Ot cat Tilapia Ot Ciclid Lates Others
1994 11 210 173 75 159 262 19 303 20 182 176
1994 12 295 179 115 155 224 28 340 12 216 161
1995 1 269 256 121 149 219 17 319 45 217 191
1995 2 406 222 65 161 240 22 415 45 131 173
1995 3 334 128 49 154 134 14 370 25 131 195
1995 4 217 46 28 92 89 14 192 23 63 70
1995 5 134 47 18 151 122 3 205 0 38 87
1995 6 101 23 18 85 51 10 352 1 41 57
1995 7 55 20 12 157 98 6 361 3 30 72
1995 8 47 25 17 212 76 3 127 1 16 92
1995 9 47 9 8 57 88 3 92 1 20 90
1995 10 47 14 10 63 79 3 96 0 25 63
1995 11 44 17 13 52 74 5 108 0 52 50
1995 12 91 33 20 101 77 16 142 1 66 88
1996 1 87 38 21 96 108 10 210 5 72 97
1996 2 87 56 19 103 106 9 210 1 60 83
1996 3 100 37 23 86 113 11 218 1 62 91
1996 4 88 30 27 118 119 21 161 1 124 157
1996 5 130 42 20 217 186 43 506 2 192 163
1996 6 84 51 20 400 156 29 385 5 131 118
1996 7 53 73 20 198 178 16 669 5 61 99
1996 8 96 34 42 240 92 10 488 3 63 84
1996 9 74 32 37 80 135 16 232 5 72 72
1996 10 92 87 39 204 107 16 164 14 82 96
1996 11 98 71 30 174 84 40 152 7 91 91
1996 12 99 66 12 201 90 28 160 13 75 93
1997 1 92 51 20 131 94 47 238 4 97 71
1997 2 77 44 12 211 45 23 159 6 73 66
1997 3 107 110 26 241 84 21 202 5 120 102
1997 4 120 50 26 265 104 14 205 4 72 83
1997 5 86 43 25 307 68 14 536 5 62 111
1997 6 48 47 27 290 77 8 415 3 41 50
1997 7 55 55 39 675 145 21 323 11 69 75
1997 8 30 43 33 221 119 12 224 7 49 89
1997 9 64 40 41 108 101 12 183 0 81 66
1997 10 72 41 25 125 78 18 114 1 59 61
1997 11 38 50 11 185 103 11 148 2 49 49
1997 12 59 85 16 156 129 16 210 7 79 78
1998 1 119 62 45 279 137 20 252 12 71 92
1998 2 102 83 36 146 119 33 288 5 117 75
1998 3 118 66 24 362 135 30 239 10 143 76
1998 4 136 96 39 142 132 26 252 7 144 148
1998 5 114 86 20 192 139 27 303 10 131 76
1998 6 120 122 36 426 142 21 447 6 93 89
1998 7 66 52 39 177 169 14 238 8 86 94
1998 8 77 88 31 99 158 23 254 22 104 84
1998 9 76 52 24 107 65 12 135 5 72 73
1998 10 110 70 42 125 93 25 174 8 100 79
1998 11 183 71 38 116 78 34 203 2 115 166
1998 12 136 62 45 81 93 28 166 5 124 51
Note: Hydro= Hydrocynus, Distle= Distichoides, Cithan= Citharinus, Sm Barb-- Small barbus,
Sella= SchiIbeids, Auch= Auchenoglanis, Chrys= Chrysichthys Hetero = Heterobranchus, Sy
Mem, = S. membranaceus, Ot Syno, = other Synodontis, Ot cat, other Catfish, Ot Ciclid, =
other cichlids
Annex 5 Gill Net Fishery, Tables of Results
Table 57 Monthly yield estimates (Mt.) by grouped fish taxon for the gill net fishery, Nov.
1994- Dec. 1998
Year Mnt Total
yield
Clu Cic Syn Lat Bag Ale Cit Oth
1994 11 790.0 0.0 55.8 135.3 58.6 139.9 17.4 203.5 179.7
1994 12 899.0 0.0 77.7 135.6 39.7 176.4 23.0 206.7 239.9
1995 1 788.0 0.0 72.2 92.8 44.4 143.3 35.7 155.9 243.8
1995 2 982.0 0.0 101.9 121.5 30.2 210.5 43.5 227.3 247.1
1995 3 765.0 0.0 88.2 74.9 32.1 202.5 22.6 153.9 190.8
1995 4 441.0 0.0 64.5 38.9 17.1 94.1 17.9 118.1 90.8
1995 5 444.0 0.0 53.6 36.5 7.2 57.2 7.8 173.8 107.6
1995 6 321.0 0.0 52.6 27.8 13.5 45.1 5.6 66.6 110.1
1995 7 318.0 0.0 47.5 54.4 10.4 54.4 5.7 65.2 80.1
1995 8 282.0 0.0 20.0 67.2 7.3 31.1 1.5 99.5 55.6
1995 9 181.0 0.0 17.9 39.4 5.3 25.4 2.0 43.3 47.5
1995 10 181.0 0.0 25.5 47.2 6.3 18.2 5.4 43.9 34.9
1995 11 193.0 0.0 26.4 46.9 6.3 20.9 7.6 52.8 32.5
1995 12 403.0 0.0 43.2 83.7 19.9 66.1 17.2 76.0 97.0
1996 1 429.0 0.0 46.8 97.4 26.6 58.7 16.7 71.4 111.0
1996 2 571.0 0.0 53.0 101.0 27.9 79.3 60.6 110.9 138.1
1996 3 564.0 0.0 52.4 99.4 24.7 109.7 39.5 103.4 135.3
1996 4 615.0 0.0 39.7 152.9 30.0 98.1 52.6 112.1 129.6
1996 5 979.0 0.0 78.5 315.8 52.5 230.5 18.1 115.5 168.5
1996 6 1145.0 0.0 69.3 413.5 57.5 236.2 8.1 189.1 171.3
1996 7 615.0 0.0 112.7 153.7 27.5 80.8 6.5 136.1 97.8
1996 8 467.0 0.0 90.8 82.8 24.4 64.5 7.6 117.4 79.5
1996 9 393.0 0.0 76.6 68.5 21.8 60.5 14.8 67.7 83.2
1996 10 558.0 0.0 55.5 187.4 28.3 62.0 27.1 105.5 92.2
1996 11 533.0 0.0 53.3 140.2 30.0 80.9 25.7 85.3 117.6
1996 12 532.0 0.0 51.3 126.1 24.6 82.6 12.1 130.4 104.9
1997 1 650.0 0.0 90.5 130.6 43.8 90.8 16.8 141.0 136.5
1997 2 474.0 0.0 41.2 150.9 26.2 60.0 20.7 79.8 95.2
1997 3 652.0 0.0 52.0 194.2 33.9 88.8 43.7 85.5 153.5
1997 4 762.0 0.0 61.6 232.4 31.5 95.8 26.0 186.4 128.2
1997 5 1021.0 0.0 106.2 325.1 32.5 224.9 7.5 185.2 139.4
1997 6 706.0 0.0 105.9 206.8 22.2 87.7 5.3 186.4 91.2
1997 7 595.0 0.0 87.2 122.3 16.2 43.9 10.2 215.4 99.6
1997 8 502.0 0.0 47.5 83.8 40.1 42.3 6.0 187.1 95.1
1997 9 437.0 0.0 49.3 105.4 60.7 25.8 14.1 102.2 79.5
1997 10 474.0 0.0 32.0 128.5 29.2 33.8 25.5 129.0 95.7
1997 11 517.0 0.0 46.5 195.1 16.9 35.3 17.5 116.1 90.1
1997 12 575.0 0.0 46.4 161.7 23.7 66.4 29.2 125.9 121.6
1998 1 623.0 0.0 59.2 268.2 37.1 52.0 16.9 84.0 105.7
1998 2 647.0 0.0 39.2 139.1 77.7 67.7 86.3 119.5 117.8
1998 3 848.0 0.0 41.6 359.0 33.8 87.3 59.1 110.2 157.0
1998 4 716.0 0.0 56.6 167.9 38.5 105.3 69.4 122.8 155.6
1998 5 630.0 0.0 68.2 195.6 38.6 99.2 7.7 116.8 104.0
1998 6 839.0 0.0 60.6 354.1 26.3 147.7 8.5 159.4 81.9
1998 7 365.0 0.0 74.0 57.3 36.7 39.8 11.0 76.3 69.8
1998 8 443.0 0.0 78.3 48.9 32.4 61.8 17.7 103.5 100.3
1998 9 401.0 0.0 53.2 101.6 32.2 54.2 10.2 81.1 68.8
1998 10 542.0 0.0 55.2 107.6 24.0 49.0 6.6 209.2 90.5
1998 11 604.0 0.0 47.3 107.6 68.4 88.2 5.1 164.9 122.9
1998 12 544.0 0.0 52.5 79.7 38.9 95.7 9.4 170.3 97.7
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Table 58 Quarterly yield estimates (Mt.) by grouped fish taxon for the gill net fishery, Jan.
1995- Dec. 1998
Table 59 Quarterly percentage yield estimates (Mt.) by grouped fish taxon for the gill net
fishery, Jan. 1995- Dec. 1998
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 2,535.0 0 262.3 289.2 106.7 556.3 101.8 537.1 681.6
4.95-6.95 1,206.0 0 170.6 103.3 37.9 196.3 31.3 358.6 308.6
7.95-9.95 781.0 0 85.5 161.0 23.0 110.9 9.3 208.0 183.1
10.95-12.95 777.0 0 95.0 177.8 32.5 105.3 30.2 172.7 164.3
Total/yr 5,299.0 0 613.4 731.3 200.1 968.7 172.5 1,276.4 1,337.7
1.96-3.96 1,564.0 0 152.2 297.9 79.2 247.7 116.8 285.7 384.4
4.96-6.96 2,739.0 0 187.5 882.2 140.0 564.8 78.8 416.7 469.5
7.96-8.96 1,475.0 0 280.1 304.9 73.7 205.9 28.9 321.2 260.5
9.96-12.96 1,623.0 0 160.1 453.7 82.9 225.5 64.9 321.2 314.7
Total/yr 7,401.0 0 780.0 1,938.8 375.8 1,243.9 289.4 1,344.7 1,429.1
1.97-3.97 1,776.0 0 183.8 475.7 103.9 239.5 81.2 306.4 385.2
4.97-6.97 2,489.0 0 273.7 764.2 86.2 408.5 38.8 558.0 358.9
7.97-9.97 1,534.0 0 184.0 311.4 117.1 112.1 30.2 504.7 274.2
9.97-12.97 1,566.0 0 124.9 485.3 69.8 135.5 72.2 371.0 307.3
Total/yr 7,365.0 0 766.4 2,036.7 376.9 895.7 222.5 1,740.1 1,325.7
1.98-3.98 2118.0 0.0 140.0 766.3 148.6 207.0 162.3 313.7 380.5
4.98-6.98 2185.0 0.0 185.4 717.6 103.5 352.2 85.7 399.1 341.4
7.98-9.98 1209.0 0.0 205.4 207.8 101.3 155.8 39.0 260.9 238.9
9.98-12.98 1690.0 0.0 154.9 294.9 131.3 233.0 21.1 544.4 311.0
Total/yr 7202.0 0.0 685.7 1986.6 484.7 948.0 308.1 1518.1 1271.8
Quarter Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 0 10 11 4 22 4 21 27
4.95-6.95 0 14 9 3 16 3 30 26
7.95-9.95 0 11 21 3 14 1 27 23
10.95-12.95 0 12 23 4 14 4 22 21
Total/yr 0 12 14 4 18 3 24 25
1.96-3.96 0 10 19 5 16 7 18 25
4.96-6.96 0 7 32 5 21 3 15 17
7.96-8.96 0 19 21 5 14 2 22 18
9.96-12.96 0 10 28 5 14 4 20 19
Total/yr 0 11 26 5 17 4 18 19
1.97-3.97 0 10 27 6 13 5 17 22
4.97-6.97 0 11 31 3 16 2 22 14
7.97-9.97 0 12 20 8 7 2 33 18
9.97-12.97 0 8 31 4 9 5 24 20
Total/yr 0 10 28 5 12 3 24 18
1.98-3.98 0 7 36 7 10 8 15 18
4.98-6.98 0 8 33 5 16 4 18 16
7.98-9.98 0 17 17 8 13 3 22 20
9.98-12.98 0 9 17 8 14 1 32 18
Total/yr 0 10 28 7 13 4 21 18
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Note: Clu-clupieds, Cic-cichlids, Syn-Synodontis/hemisynodontis, Lat- Lates, Bag-
Bagrus/Chryichthys/Clarotes, Ale-Alestes, Cit-Citharinus/Distichodus, Oth-
Cyprinids/Mormyrids/Hydrocynus/Clarids.
Note: all yield estimates in Mt.
Table 60 Monthly effort, fishing activity, days per month fishing and CPUE levels
(Kg/net/24hrs.) for the gill net fishery, Nov. 1994 - Dec. 1998
Note: Effort: no of nets fishing for the month, activity: % nets fishing per month, days/mnth: days
fishing per month, CPUE: Kg/24hrs/net bundle
Year Month Effort Activity % Days/mnth Cpue
1994 11 152 25.9 7.8 5.2
1994 12 198 33.7 10.1 4.5
1995 1 172 29.2 8.8 4.6
1995 2 181 30.7 9.2 5.4
1995 3 176 30.0 9.0 4.3
1995 4 150 25.6 7.7 2.9
1995 5 110 18.8 5.6 4.0
1995 6 94 16.0 4.8 3.4
1995 7 71 12.1 3.6 4.5
1995 8 66 11.2 3.4 4.3
1995 9 81 13.7 4.1 2.2
1995 10 73 12.3 3.7 2.5
1995 11 86 14.6 4.4 2.3
1995 12 195 36.8 11.0 2.1
1996 1 188 35.4 10.6 2.3
1996 2 180 34.0 10.2 3.2
1996 3 196 36.9 11.1 2.9
1996 4 183 34.5 10.4 3.4
1996 5 181 34.0 10.2 5.4
1996 6 166 31.2 9.4 6.9
1996 7 153 28.9 8.7 4.0
1996 8 135 25.4 7.6 3.5
1996 9 140 26.5 7.9 2.8
1996 10 154 29.0 8.7 3.6
1996 11 192 36.2 10.9 2.8
1996 12 175 33.1 9.9 3.0
1997 1 224 40.0 12.0 2.9
1997 2 174 31.1 9.3 2.7
1997 3 193 34.4 10.3 3.4
1997 4 200 35.8 10.7 3.8
1997 5 180 32.2 9.7 5.7
1997 6 157 28.0 8.4 4.5
1997 7 141 25.2 7.6 4.2
1997 8 144 25.8 7.7 3.5
1997 9 137 24.4 7.3 3.2
1997 10 161 28.8 8.6 2.9
1997 11 163 29.1 8.7 3.2
1997 12 189 33.8 10.1 3.0
1998 1 208 57.2 17.2 3.0
1998 2 216 59.2 17.8 3.0
1998 3 188 51.7 15.5 4.5
1998 4 172 47.3 14.2 4.2
1998 5 154 42.3 12.7 4.1
1998 6 158 43.4 13.0 5.3
1998 7 103 28.4 8.5 3.5
1998 8 133 36.5 11.0 3.3
1998 9 136 37.4 11.2 2.9
1998 10 140 38.5 11.6 3.9
1998 11 164 45.0 13.5 3.7
1998 12 159 43.7 13.1 3.4
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Table 61 The mean weight (g) of fish caught by fish taxon for the gill net fishery, Nov. 1994-
Dec. 1998
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Year Mn Tot yield Chip Alest Hydro Dist Cith Labeo SniBar Schilb Auch Chrysic
1995 1 788 0 36 48 44 112 45 19 26 48 24
1995 2 982 0 44 40 74 153 51 7 28 64 45
1995 3 765 0 23 51 46 108 42 6 7 43 47
1995 4 441 0 18 14 32 86 40 4 2 20 11
1995 5 444 0 8 20 39 135 50 1 2 16 5
1995 6 321 0 6 12 17 49 70 2 1 11 12
1995 7 318 0 6 7 11 55 52 2 2 11 32
1995 8 282 0 2 5 5 94 34 2 0 9 9
1995 9 181 0 2 4 10 33 20 1 1 7 7
1995 10 181 0 5 4 4 40 13 1 3 6 4
1995 11 193 0 8 5 7 46 9 1 2 9 3
1995 12 403 0 17 14 12 64 32 1 4 22 13
1996 1 429 0 17 31 13 58 24 1 5 21 13
1996 2 571 0 61 37 44 67 39 2 6 25 21
1996 3 564 0 40 28 15 89 40 1 3 24 37
1996 4 615 0 53 19 24 89 50 1 2 24 54
1996 5 979 0 18 21 45 71 80 2 4 42 151
1996 6 1145 0 8 22 20 169 81 1 2 29 170
1996 7 615 0 7 14 15 121 47 0 1 15 45
1996 8 467 0 8 18 11 106 28 2 5 14 33
1996 9 393 0 15 15 9 59 21 3 5 19 19
1996 10 558 0 27 32 18 88 13 2 2 18 15
1996 11 533 0 26 33 15 71 17 1 3 18 19
1996 12 532 0 12 26 22 109 22 2 2 15 12
1997 1 650 0 17 30 31 111 39 0 3 22 20
1997 2 474 0 21 14 12 68 21 0 2 19 16
1997 3 652 0 44 22 18 68 49 2 3 11 23
1997 4 762 0 26 20 29 158 45 4 7 21 26
1997 5 1021 0 8 19 26 159 36 4 1 16 167
1997 6 706 0 5 14 9 177 43 0 1 14 49
1997 7 595 0 10 14 4 212 47 1 2 12 13
1997 8 502 0 6 20 7 180 35 2 1 15 15
1997 9 437 0 14 15 9 93 21 1 3 9 7
1997 10 474 0 26 43 6 123 13 1 6 11 7
1997 11 517 0 18 34 16 101 12 0 3 11 7
1997 12 575 0 29 38 39 87 24 1 2 8 31
1998 1 623 0 17 19 18 66 29 0 3 10 12
1998 2 647 0 86 42 23 97 27 3 2 15 14
1998 3 848 0 59 62 29 81 39 2 4 16 20
1998 4 716 0 69 27 29 94 33 1 6 13 33
1998 5 630 0 8 17 43 74 25 1 1 12 49
1998 6 839 0 9 13 18 142 26 1 1 10 106
1998 7 365 0 11 12 7 70 15 0 3 7 6
1998 8 443 0 18 4 21 83 42 3 5 14 27
1998 9 401 0 10 13 10 71 14 0 2 16 7
1998 10 542 0 7 18 14 196 19 4 1 8 15
1998 11 604 0 5 19 21 144 21 1 1 13 15
1998 12 544 0 9 11 23 147 23 0 2 21 16
Table 23 cont
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Year Mnth Bagrus Ciar Hetero SMem OthSyno OthCat Til OthCic Lat Oth
1995 1 72 17 27 41 52 6 65 7 44 54
1995 2 102 38 13 68 54 6 93 9 30 64
1995 3 112 15 12 50 25 4 85 3 32 54
1995 4 63 3 4 25 14 5 62 2 17 19
1995 5 37 4 1 24 13 0 53 0 7 29
1995 6 22 3 0 16 11 0 51 1 14 21
1995 7 12 1 0 42 12 1 47 0 10 15
1995 8 13 2 0 59 8 0 20 0 7 11
1995 9 11 1 1 24 16 1 17 1 5 19
1995 10 8 1 1 34 13 2 25 0 6 10
1995 11 9 2 2 30 17 1 26 0 6 10
1995 12 32 8 0 54 30 2 43 0 20 37
1996 1 25 9 3 61 37 2 47 0 27 34
1996 2 34 12 4 71 30 4 52 1 28 36
1996 3 48 9 2 61 39 4 52 0 25 48
1996 4 21 4 4 86 67 8 39 0 30 43
1996 5 38 9 7 202 114 17 78 1 52 29
1996 6 37 12 9 342 72 8 67 2 57 37
1996 7 20 2 3 111 43 7 109 4 27 24
1996 8 18 5 1 65 18 3 90 1 24 18
1996 9 22 9 2 35 33 4 74 3 22 24
1996 10 29 8 7 159 29 6 48 8 28 25
1996 11 44 13 9 112 28 10 48 6 30 33
1996 12 56 11 2 98 28 8 44 8 25 32
1997 1 49 7 9 78 53 10 87 3 44 40
1997 2 26 6 5 133 17 8 41 1 26 40
1997 3 55 12 7 169 25 6 48 4 34 52
1997 4 48 6 10 190 42 7 60 1 31 30
1997 5 42 12 8 294 31 7 101 5 32 52
1997 6 25 6 4 193 14 6 106 0 22 16
1997 7 19 1 8 108 14 5 79 8 16 22
1997 8 12 6 9 59 24 2 44 3 40 20
1997 9 10 9 14 79 26 2 49 0 61 14
1997 10 16 6 6 102 26 4 31 1 29 19
1997 11 18 13 4 165 30 3 45 1 17 22
1997 12 27 12 3 120 42 7 45 2 24 34
1998 1 30 9 7 235 33 7 57 2 37 31
1998 2 38 2 7 108 31 7 39 0 78 27
1998 3 52 3 6 324 35 11 42 0 34 30
1998 4 60 3 8 109 59 19 54 3 39 59
1998 5 38 9 4 169 26 18 60 8 39 29
1998 6 32 3 7 327 28 10 57 4 26 21
1998 7 27 2 14 40 18 2 70 4 37 22
1998 8 22 12 6 26 22 4 59 20 32 25
1998 9 32 6 7 89 13 3 50 3 32 24
1998 10 26 6 7 94 13 2 51 4 24 33
1998 11 60 10 12 91 17 15 45 2 68 43
1998 12 58 9 16 61 19 10 51 2 39 27
Note: Sp2: Alestes (Characidae), Sp3: Hydrocynus (Characidae), Sp4 Distichodus (Distichodontidae),
Sp5: Citharinus (Citharinidae), Sp6: Labeo (Cyprinidae), Sp7: Barbus (Cyprinidae), Sp8: Schilbeidae, Sp9:
Auchenoglanis (Bagridae), Sp10: Chtysichthys (Bagridae), Spl 1: Bargrus (Bagridae), Sp12: Ciarías
(Clariidae), Sp13: Heterobrabnchus (Claradae), S'p14: Synodontis (1vfochokidae), Sp15: Hemosynodontis
(Mochokidae), Sp16: Other Catfish (eg. Malapteruridae), Sp17: Tilapiines (Cichlidae), Sp18: Other Cichlidae
(eg. Hemichrornis), Sp19: Lates (Centropomidae), Sp20: Others (eg. Mormyridae,
,vmnarrchidae,Ostteoglossidae, Ophicephalidae).
Mean -weights in grams
Table 62 Mean headline length (m), fishing time and catch value (Naira) per mesh size for the
gill net fishery, Jan. 95. 1994- Dec. 1998
Note: Source raw data forms (unraised)
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Mesh size sample
number
% sample Mean
Headline
length
Std HI, Mean
Fishing
time
Mean
Catch
value
Std CV
0.5 42 0.5 175.5 58.2 14.9 241.9 249.4
1 606 6.7 164.7 87.3 14.1 226.8 185.7
1.5 432 4.8 169.3 92.6 14.0 217.2 184.4
2 1,847 20.6 163.9 84.0 14.2 213.3 232.5
2.5 1,162 12.9 213,7 99.6 13.9 273.3 307.6
3 1,655 18.4 179.2 97.9 14.5 227.2 194.8
3.5 1,731 19.3 292,9 128.5 15.1 376.6 341.9
4 945 10.5 212.1 117.3 14.5 330.9 294.0
4.5 95 1.1 249.2 119.1 14,2 331.0 285.4
5 164 1.8 232.7 144.7 14.8 493.8 379.9
5.5 24 0.3 280.4 196.7 14.7 590.0 556.9
6 178 2.0 219.6 118.7 15.9 555.6 505.0
6.5 28 0.3 283.9 154.6 17.9 637,5 458.2
7 54 0.6 318.7 153.5 15.4 777.4 524.6
7.5 5 0.1 440.0 194.9 20.0 654.0 223.8
8 1 0.0 100.0 13.0 180.0
9 7 0.1 285.7 195.2 16.0 1802.9 1249.4
8977 100.0
Table 63 Mesh size distribution by year for the gill net fishery, Nov. 1994- Dec. 1998
Table 64 Cpue (Kginet/24hrs.) by mesh size for the gill net fishery, Jan. 1995- Dec. 1998
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Mesh
size
1994
Sample
number
%
sample
1996
sample
number
%
sample
1996
sample
number
%
sample
1997
sample
number
%
sample
1998
sample
number sample
0.5 31 6 38 1 1 0 3 0 0 0
1 3 1 69 2 210 8 146 10 181 10
1.5 15 3 125 4 129 5 103 7 75 4
2 107 20 548 19 671 24 278 18 349 19
2.5 86 16 566 20 285 10 177 12 134 7
3 65 12 445 16 523 19 296 19 391 21
3.5 126 23 611 22 417 15 286 19 417 23
4 54 10 283 10 382 14 134 9 146 8
4.5 21 4 50 2 23 1 9 1 13 1
5 11 2 43 2 47 2 27 2 47 3
5.5 3 1 6 0 16 1 0 0 2 0
6 10 2 22 1 61 2 54 4 41 2
6,5 5 1 0 0 0 0 4 0 24 1
7 1 0 16 1 18 1 7 0 13 1
8 0 0 0 0 1 0 0 0 5 0
9 0 0 0 0 2 0 0 0 5
Total 538 100 2822 100 2786 100 1524 100 1843 100
Mesh size No. Total catch
sampled (Kg)
Nets sampled CPUE
Kg/net/24hrs.
Mean monthly
range
min max
0.5 73 558.7 129 4.34 0.40- 19.60
1 511 3354.1 841 3.99 2.17- 16.16
1.5 411 2850.9 691 4.12 2.84- 19.40
2 1743 11706.4 2954 3,96 0.00- 14.70
2.5 1173 10239.5 2489 4.11 3,02- 30.21
3 1500 9829.6 2747 3,58 3.38- 12.68
3.5 1644 16601.8 4764 3.49 2.97- 29.08
4 897 8069.5 1991 4.05 2.59- 19.16
4.5 112 1017.7 269 3.78 1.77- 24.10
5 145 1842.4 364 5.06 1.32- 28,79
5.5 25 291.3 70 4.14 0.05- 20.59
6 157 1672.1 356 4,70 2.12- 33.70
6.5 17 131.7 35 3.76 4.15- 13.60
7 46 664.2 140 4.74 0,15- 24.20
8 1 3.9 1 3.90 3.90- 3.90
9 5 115.9 13 8.92 9,30- 50.20
12 2 80.3 3 26.77 20,95- 50.00
Table 65 Cpue (Kg/net/24hrs.) per mesh size by year for the gill net fishery, Nov. 1994- Dec.
1998
Note: 1994 data is for 2 months, 1998 for 5 months
CPUE---- Kg fish caught per net bundle per hour
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov.1994 - Dec-1998 Page 94
Mesh 1994 1995 1996 1997 1998
0.5 3.8 4.7 2.4 6.3
1 2.7 4.4 4.1 3.4 4.6
1.5 5.1 4.0 4.0 4.6 3,6
2 4.2 4.7 3.6 3.4 3,9
2.5 5.4 4.1 4.4 2.9 3.7
3 5.7 3.8 3.2 3.4 3.8
3.5 5.5 2.9 3.4 3.6 3.5
4 6.1 4.4 3.7 3.5 3.9
4.5 5.1 3.0 4.3 4.3 3.2
5 4.6 3.5 6.1 6.5 8.6
5.5 3.6 4.8 4.1 1.1
6 5.0 4.1 3.3 6.1 4.8
6,5 3.2 3.7 3.1
7 9,1 2.8 6.2 4.9 3.6
8 3.9
9 10.1 7.2
12 15.1 50.0
Table 66 Yield estimates (Mt.) per mesh size by fish taxon for the gill net fishery, Nov. 1 994-
May 1998
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Mesh Sp2 Sp3 Sp4 Sp5
Fish taxon
Sp6 Sp7 Sp8 Sp9 Sp10
0.5 9.9 12.7 9.5 11.8 13.7 2.8 3.0 13.4 30.0
1 155.6 62.0 32,1 54,0 183.1 L9 14,3 14.6 '73.3
1.5 97.5 37.6 49.1 58.1 125.8 4.0 14,0 33.8 84.2
2 134.9 126.8 171.6 391.9 382.5 17.6 24,6 133.9 370.1
2.5 133.8 131.8 152.6 445.3 248.7 17.5 52.6 147.9 296.2
3 55.4 123.3 112.5 629.1 142.4 21.1 11.7 138.6 94,0
3.5 58.8 192.1 119.6 903.9 121.9 12.1 22.6 132.7 188.3
4 23.4 68.0 86.0 472.8 56.9 5.4 4.7 62.0 31.5
4.5 1.0 2.4 4.0 79.9 3.9 0.0 0,6 3.8 2.0
5 10.1 16.2 14.3 142.3 8.6 0.0 0.1 13.6 9.3
5.5 0.0 0.0 0.0 7.1 0.3 0.0 0.0 0.0 0.0
6 3.7 8.5 2.7 356.8 9.6 0.0 0.1 2.2 2.0
6.5 0.0 7.2 0.0 10.3 1.9 0.0 0.0 0.0 0.0
7 0.0 15,5 1.1 40.4 1.3 0.0 0.0 0.0 0.0
Sp11 Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
0.5 22.4 7.7 4.3 5.1 7.8 0.0 4.5 0.0 4.1 0.9
1 12.9 10.0 0.4 20.2 67.5 4.2 112.0 5.1 54.1 39.5
1.5 24,5 13.8 1.5 46.7 72.2 6.0 117.5 3.6 24.3 52.7
2 193.9 103.1 27.3 162.9 287.2 12.7 437.6 28.1 78.9 172.3
2.5 218.0 65.9 39.3 215.6 188.1 18.7 471.4 23.1 108.4 135.8
3 190.5 52.1 36.1 323.6 235.9 22.6 483.9 11.3 101.8 203,4
3.5 353.4 16.6 20.9 2166.2 181.9 81.2 257.7 8.5 154.8 218.4
4 116.9 18.2 25.3 480.5 82.4 14.0 135.0 3.7 103.3 171.9
4.5 20.7 0.1 7.5 66.8 6.1 6.4 19.1 2.1 6.4 14,7
5 48.6 2.2 22.1 39.7 15.3 2.5 18.8 0.0 108.9 40,1
5.5 3.6 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 4,7
6 13.8 0.0 5.8 30.8 1.4 4.4 10.5 1.0 80.8 18.3
6.5 0,6 0,0 1.7 0.0 0.0 0.0 0.0 0.0 28.8 0.0
7 11.1 0.0 11.2 1.4 0.0 1.6 1.4 0.0 52.6 14.7
Table 67 Estimated number of fish caught by mesh size and fish taxon for the gill net fishery,
Nov. 1994- May 1998
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Sp2 Sp3 Sp4 Sp5
Fish taxon
Sp6 Sp7 Sp8 Sp9 Sp10 Spll
0.5 195,066 192,368 87,152 78,758 124,518 10,550 75,741 77,605 169,778 97,125
1 3,476,174 1,186,962 792,691 1,606,947 4,592,709 39,960 651,439 262,142 3,888,659 81,408
1.5 2,129,810 518,979 976,900 1,533,716 2,672,245 85,036 345,002 661,897 2,050,864 102,767
2 3,425,702 1,545,865 1,925,276 5,596,450 6,815,331 140,341 653,524 1,453,737 10,002,018 1,226,760
2.5 1,621,911 675,826 1,618,658 5,014,283 4,449,493 121,480 460,698 1,308,453 9,725,368 930,549
3 525,177 316,000 625,121 4,389,743 2,040,307 104,217 85,469 940,733 1,538,148 556,959
3.5 286,460 436,403 387,036 5,612,109 1,037,790 43,157 89,291 549,550 1,283,819 756,852
4 239,172 251,416 410,805 2,830,695 363,779 27,493 42,040 369,525 471,455 379,232
4.5 2,273 12,917 8,715 358,788 9,774 1,042 10,829 12,852 44,331
5 8,639 37,828 24,165 371,684 28,473 1,042 54,143 66,288 60,854
5.5 55,269 425 6,045
6 2,273 4,613 4,358 419,584 14,024 2,707 4,735 15,717
6.5 6,909
7 13,839 5,942 101,327 425 15,717
Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20 Total
0.5 47,953 1,709 22,974 194,914 34,288 2,530 23,186 1,436,214
1 286,263 11,110 604,260 3,562,563 267,277 5,346,441 139,732 1,156,296 1,418,896 29,371,930
1.5 245,576 23,074 874,601 2,489,708 101,994 3,470,768 82,081 432,662 861,976 19,659,655
2 900,445 62,385 1,796,218 8,949,475 141,223 8,175,404 439,229 993,858 1,889,892 56,133,133
2.5 521,667 78,623 2,076,175 6,863,952 114,024 6,711,181 293,634 748,429 1,087,017 44,421,421
3 265,435 38,029 2,328,885 2,759,716 166,329 4,414,400 111,395 352,202 1,228,862 22,787,126
3.5 54,734 45,721 8,093,664 1,096,598 156,914 1,552,115 22,963 542,978 641,936 22,690,090
4 65,874 49,566 2,835,908 1,192,122 124,485 1,304,375 32,735 239,356 646,937 11,876,970
4.5 484 9,828 259,121 39,204 21,445 78,716 9,772 23,278 19,549 922,918
5 4,844 8,119 333,385 80,616 3,661 169,023 62,243 65,467 1,380,474
5.5 4,346 2,273 68,359
6 1,709 80,141 1,656 1,569 30,424 2,931 26,314 19,549 632,306
6.5 1,518 8,427
7 7,264 29,385 2,615 120,731 17,205 17,276 331,727
Table 68 Estimated mean weight (g) of fish caught per mesh size by fish taxon for the gill net
fishery, Nov. 1994- May 1998
Note: Sp2: Alestes (Characidae), Sp3: Hydrocynus (Characidae), Sp4 Distichodus(Distichodontidae), Sp5:
Citharinus (Citharinidae), Sp6: Labeo (Cyprinidae), Sp7: Barbus (Cyprinidae), Sp8: Schilbeidae, Sp9:
Auchenoglanis (Bagridae), Sp10: Chrysichthys(Bagridae), Spl 1: Bargrus (Bagridae), Sp12: Clarias
(Clariidae), Sp13: Heterobrabnchus (Clariidae), Sp14: Synodontis (Mochokidae), Sp15: Hemosynodontis
(ildochokidae), Sp16: Other Catfish (eg. Malapteruridae), Sp17: tilaplines (Cichlidae), Sp18: Other Cichlidae
(eg.Hemichromis), Sp19: Lates (Centropomidae), Sp20: Others (eg. Mormyridae,
Gymnarrchidae,Ostteoglossidae, Ophicephalidae).
Mean weights in grams
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- Mesh Sp2 Sp3 Sp4
Fish taxon
Sp5 Sp6 Sp7 Sp8 Sp9 Sp10
0.5 50.8 65.9 109.5 149.7 110.2 263.6 39.9 172.7 176.9
1 44.8 52.2 40.5 33.6 39.9 48.0 22.0 55.8 18.9
1.5 45.8 72.5 50.3 37.9 47.1 46.6 40.5 51.1 41.1
2 39.4 82.0 89.1 70.0 56.1 125.7 37.6 92.1 37.0
2.5 82.5 195.1 94.3 88.8 55.9 143.7 114.3 113.0 30.5
3 105.5 390.2 179.9 143.3 69.8 202.5 137.0 147.3 61.1
3.5 205.4 440.2 308.9 161.1 117.5 280.0 252.9 241.5 146.7
4 97.9 270.5 209.3 167.0 156.4 197.7 111.6 167.7 66.7
4.5 460.0 185.7 454.5 222.7 400.0 533.3 354.2 157.9
5 1173.7 428.0 593.4 382.8 303.0 133.3 251.7 140.8
5.5 128.3 700.0
6 1640.0 1840.0 627.3 850.4 684.8 800.0 428.6
6.5 1493.3
7 1123.3 193.3 398.6 3000.0
Spll Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
0.5 230.3 160.6 2500.0 220.9 40.2 132.4 1620.0 39.2
1 158.4 34.9 34.6 33.4 18.9 15.9 20.9 36.5 46.8 27.8
1.5 238.4 56.0 64.8 53.4 29.0 59.0 33.9 44.0 56.1 61.1
2 158.1 114.5 437.7 90.7 32.1 90.0 53.5 64.0 79.4 91.2
2.5 234.3 126.3 499.5 103.8 27.4 163.8 70.2 78.7 144.8 124.9
3 342.0 196.2 948.3 139.0 85.5 136.2 109.6 101.8 288.9 165.5
3.5 467.0 302.7 456.5 267.6 165.9 517.3 166.0 368.1 285.1 340.2
4 308.2 276.5 511.2 169.4 69.1 112.6 103.5 113.4 431.5 265.8
4.5 466.4 200.0 765.2 257.7 156.3 300.0 242.9 220.0 276.1 753.5
5 798.7 460.0 2721.1 119.1 189.7 685.7 111.4 1750.4 611.8
5.5 600.0 0.0 511.1 2060.0
6 876.9 3375.0 384.7 833.3 2833.3 344.4 333.3 3069.2 937.2
6.5 18966.7
7 705.1 0.0 1541.2 49.1 620.0 12.0 3055.9 850.0
Table 69 The percent of nets with number of fish caught for the gill net fishery, Nov. 1994-
June 1997
Table 70 The percent of nets with greater than the number of fish caught for the gill net
fishery, Nov. 1994- June 1997
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mesh
size
nos.
gears
sampled
Numbers of fish caught per setting (values are for percentage occurance)
0 1-5 6-10 11-15 16-20 21-25 25-30 31-40 41-50 >51
1 352 0.0 1.7 2.3 3.1 4.0 1.4 6.0 7.7 6.0 67.9
1.5 306 0.7 1.6 2.6 3,3 2.9 2.6 5,2 8.8 8.5 63.7
2 1,438 0.4 0.2 6.8 6,7 6.1 7.8 9.3 11.8 9.7 41.1
2.5 1,054 0.6 4.0 5.3 6.6 6.5 6.2 9,5 11.7 9.3 40.3
3 1,184 1.1 9.2 11.1 9.0 9.8 10.7 11.0 13.0 7.5 17.6
3.5 1,327 0.2 10.6 13.5 12,1 9.2 9.7 8.1 10.1 7.7 18.8
4 808 0.7 13.9 17.2 9.0 9.9 8.2 8.8 10.1 7.3 14,9
4.5 105 0.0 6.7 14.3 18.1 15.2 10.5 10.5 11.4 3.8 9.5
5 112 0.9 17.0 17.0 12,5 14.3 6.3 8.0 10.7 0.9 12.5
6 127 1.6 48.0 26.8 7.9 3.9 5.5 5.5 1.6 0.8 -1.6
7 35 0.0 48.6 8.6 8.6 14.3 2.9 2.9 0.0 0.0 14.3
mesh
size
nos.
gears
0 1-5 6-10
Numbers of fish caught
11-15 16-20 21-25 26-30 31-40 41-50
0.5 64 100.0 96.9 84.4 73.4 62.5 59.4 51.6 40.6 35.9
1 352 100.0 98.3 96.0 92.9 88.9 87.5 81.5 73.9 67.9
1.5 306 99.3 97.7 95.1 91.8 88.9 86.3 81.0 72.2 63.7
2 1,438 99.6 99,4 92.6 85.8 79.7 71.9 62.6 50.8 41.1
2.5 1,054 99.4 95,4 90.1 83.5 76.9 70.8 61.3 49.6 40.3
3 1,184 98.9 89.7 78.6 69.6 59.8 49.1 38.1 25.1 17.6
3.5 1,327 99.8 89.1 75.7 63.6 54.4 44.7 36.6 26.5 18.8
4 808 99.3 85.4 68.2 59.2 49.3 41,1 32.3 22.2 14.9
4.5 105 100.0 93.3 79.0 61.0 45.7 35.2 24.8 13.3 9.5
5 112 99.1 82.1 65,2 52.7 38.4 32,1 24.1 13.4 12.5
6 127 99.3 53.0 26.2 18.3 14.4 8.9 3.4 1.8 1.0
7 35 100.0 51.4 42.9 34.3 20.0 17.1 14.3 14.3 14.3
Annex 6 Drift Net Fishery, Tables of Results
Table 71 Monthly yield estimates(Mt.) by fish taxon for the drift net fishery,Nov.1994-Dec 1998
Year Month
1994 11
1994 12
1995 1
1995 2
1995 3
1995 4
1995 5
1995 6
1995 7
1995 8
1995 9
1995 10
1995 11
1995 12
1996 1
1996 2
1996 3
1996 4
1996 5
1996 6
1996 7
1996 8
1996 9
1996 10
1996 11
1996 12
1997 1
1997 2
1997 3
1997 4
1997 5
1997 6
1997 7
1997 8
1997 9
1997 10
1997 11
1997 12
1998 1
1998 2
1998 3
1998 4
1998 5
1998 6
1998 7
1998 8
1998 9
1998 10
1998 11
1998 12
Total Clu Cie Syn Lat Bag Ale Cit Oth
yield
393.0 0 16.2 64.1 21.1 75.3 15.0 113.0 88.4
137.8 0 6.8 12.0 4.7 26.0 14.8 36.4 37.1
300.5 0 22.6 22.2 4.4 52.5 26.1 56.6 116.1
483.9 0 52.3 35.9 9.0 154.8 21.8 83.8 126.4
349.1 0 43.0 7.7 6.3 105.9 13.7 70.3 102.1
363.1 0 12.4 34.0 9.2 90.6 1.2 172.0 43.7
861.0 0 30.5 155.2 6.9 81.7 49.1 348.3 189.4
300.2 0 54.6 44.3 2.4 70.2 3.2 55.4 70.1
260.6 0 22.5 81.4 0.1 38.9 20.2 25.5 72.0
256.0 0 15.7 92.6 0.9 20.3 7.7 33.2 85.6
191.5 0 7.2 26.2 4.0 28.9 24.5 26.6 74.1
192.3 0 14.3 24.8 4.6 26.5 39.8 50.9 31.3
126.4 0 11.7 16.2 1.7 27.2 10.3 33.1 26.2
142.0 0 4.2 39.6 1.6 28.0 11.7 26.5 30.4
127.4 0 8.7 20.3 2.3 21.2 16.5 23.6 34.8
113.9 0 11.1 22.1 3.7 19.8 7.6 26.5 23.0
154.1 0 9.1 22.1 4.8 34.6 8.2 42.1 33.3
156.8 0 3.8 26.0 0.9 23.3 14.7 46.5 41.5
228.0 0 14.7 21.4 7.0 30.4 13.4 60.3 80.8
341.7 0 25.1 65.1 8.1 64.9 11.5 46.7 120.2
291.9 0 25.9 95.7 0.6 47.8 7.2 15.9 98.9
277.9 0 46.8 83.0 11.2 40.8 3.3 23.8 69.0
177.0 0 10.7 37.3 6.8 25.4 9.6 36.5 50.6
134.5 0 6.4 26.7 3.0 24.6 5.4 20.4 48.0
132.6 0 5.9 19.6 5.2 27.7 6.6 18.9 48.7
70.8 0 4.1 18.0 2.1 12.7 1.4 13.0 19.5
68.1 0 7.5 5.2 0.0 11.0 2.4 14.1 27.9
124.6 0 3.5 14.8 11.6 21.4 2.7 16.3 54.3
198.1 0 6.7 27.5 12.5 34.0 8.7 63.2 45.5
293.8 0 15.2 52.0 5.3 59.7 16.5 76.6 68.5
118.6 0 15.1 18.5 2.7 18.8 5.2 14.8 43.5
136.6 0 41.4 28.7 0.2 13.4 2.1 7.5 43.3
127.3 0 6.7 51.4 0.2 15.0 2.2 0.9 50.9
102.9 0 6.0 25.0 2.3 12.4 0.8 10.9 45.4
78.6 0 1.4 24.8 0.5 6.0 2.4 23.1 20.5
109.0 0 1.1 34.1 0.4 17.6 5.8 18.1 31.9
109.9 0 1.9 25.4 0.7 6.1 1.4 54.1 20.3
185.8 0 9.1 37.2 2.7 26.3 15.9 60.3 34.3
244.5 0 18.3 52.2 2.9 29.5 7.2 89.9 44.6
266.8 0 26.6 51.5 5.2 31.3 5.8 81.9 64.5
133.0 0 4.7 45.3 6.1 15.7 7.9 19.6 33.8
286.3 0 7.6 22.0 1.7 27.4 25.9 109.3 92.5
404.0 0 27.9 42.8 2.3 22.9 44.8 90.3 173.0
293.0 0.0 34.4 101.2 3.2 33.2 12.0 24.7 83.9
296.0 0.0 33.1 99.4 1.5 21.2 6.1 22.4 112.1
102.0 0.0 1.8 52.1 0.0 2.9 5.3 17.2 22.8
94.0 0.0 7.5 18.1 0.1 16.4 4.8 22.5 24.8
206.0 0.0 22.7 29.5 3.1 25.3 3.8 86.4 34.9
528.0 0.0 59.4 15.3 8.0 98.6 7.5 207.7 131.6
233.0 0.0 40.1 34.1 0.9 48.1 3.1 63.6 42.9
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Table 72 Quarterly yield estimates (Mt.) by grouped fish taxon for the drift net fishery, Jan.
1995- Dec. 1998
Table 73 Quarterly percentage yield estimates by grouped fish taxon for the drift net fishery,
Jan. 1995- Dec. 1998
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 1,133.5 0.0 117.9 65.8 19.7 313.2 61.6 210.6 344.6
4.95-6.95 1,524.3 0.0 97.5 233.5 18.4 242.5 53.5 575.6 303.3
7.95-9.95 708.1 0.0 45.5 200.2 5.1 88.1 52.4 85.3 231.6
10.95-12.95 460.8 0.0 30.2 80.6 7.9 81.7 61.8 110.5 88.0
Total/yr 3,826.7 0.0 291.2 580.1 51.1 725.5 229.3 982.1 967.4
1.96-3.96 395.3 0.0 29.0 64.5 10.8 75.6 32.3 92.1 91.1
4.96-6.96 726.4 0.0 43.6 112.5 16.0 118.6 39.7 153.5 242.6
7.96-8.96 746.8 0.0 83.4 216.0 18.6 114.0 20.1 76.2 218.5
9.96-12.96 337.9 0.0 16.5 64.4 10.3 65.0 13.4 52.3 116.2
Total/yr 2,206.5 0.0 172.4 457.4 55.6 373.2 105.4 374.1 668.4
1.97-3.97 390.8 0.0 17.7 47.4 24.1 66.5 13.8 93.7 127.7
4.97-6.97 549.0 0.0 71.6 99.2 8.2 91.9 23.8 99.0 155.3
7.97-9.97 308.7 0.0 14.2 101.2 3.0 33.3 5.3 34.9 116.7
9.97-12.97 404.7 0.0 12.1 96.7 3.8 49.9 23.1 132.5 86.6
Total/yr 1,653.2 0.0 115.6 344.5 39.1 241.5 66.0 360.1 486.3
1.98-3.98 644.4 0.0 49.7 148.9 14.2 76.5 20.8 191.4 142.9
4.98-6.98 983.0 0.0 69.9 166.0 7.2 83.5 82.7 224.2 349.5
7.98-9.98 492.0 0.0 42.4 169.7 1.6 40.5 16.2 62.1 159.7
9.98-12.98 967.0 0.0 122.2 78.8 11.9 172.0 14.4 357.7 209.4
Total/yr 3086.4 0.0 284.2 563.4 34.9 372.5 134.1 835.4 861.5
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 100 0 10 6 2 28 5 19 30
4.95-6.95 100 0 6 15 1 16 4 38 20
7.95-9.95 100 0 6 28 1 12 '7 12 33
10.95-12.95 100 0 7 17 2 18 13 24 19
Total/yr 100 0 8 15 1 19 6 26 25
1.96-3.96 100 0 7 16 3 19 8 23 23
4.96-6.96 100 0 6 15 2 16 5 21 33
7.96-8.96 100 0 11 29 2 15 3 10 29
9.96-12.96 100 0 5 19 3 19 4 15 34
Total/yr 100 0 8 21 3 17 5 17 30
1.97-3.97 100 0 5 12 6 17 4 24 33
4.97-6.97 100 0 13 18 1 17 4 18 28
7.97-9.97 100 0 5 33 1 11 2 11 38
9.97-12.97 100 0 3 24 1 12 6 33 21
Totallyr 100 0 7 21 2 15 4 22 29
1.98-3.98 100 0 8 23 2 12 3 30 22
4.98-6.98 100 0 7 17 1 8 8 23 36
7.98-9.98 100 0 9 34 0 8 3 13 32
9.98-12.98 100 0 13 8 1 18 1 37 22
Total/yr 100 0 10 17 1 12 5 26 29
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Note: Clu-clupieds, Cic-cichlids, Syn-Synodontis/hemisynodontis, Lat- Lates, Bag-
Bagrus/Chryichthys/Clarotes, Ale-Alestes, Cit-Citharinus/Distichodus, Oth-
Cyprinids/Mormyrids/Hydrocynus/Clarids.
All yield estimates in Mt.
Table 74 Monthly effort, fishing activity, days per month fishing and CPUE levels for the
drift net fishery, Nov. 1994 - Dec. 1998
Note: Effort: no of nets fishing for the month, activity: % of nets fishing per month, days/mnth: days
fishing per month, Cpue: Kg/24hrs/net
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Year Month Effort Activity Days/mnth Cpue
1994 11 13 47.6 14,3 29.2
1994 12 6 21.0 6.3 23.2
1995 1 11 39.7 11.9 26.8
1995 2 11 38.8 11.6 44.1
1995 3 9 32.8 9.8 37.7
1995 4 6 22.6 6.8 56.9
1995 5 19 68.8 20.6 44.3
1995 6 8 28.7 8.6 37.0
1995 7 11 39.2 11.8 23.5
1995 8 10 36.7 11.0 24.7
1995 9 12 43.1 12.9 15.7
1995 10 12 42.1 12.6 16.2
1995 11 12 43.2 13.0 10.3
1995 12 12 26.1 7.8 11.5
1996 1 13 26.6 8.0 10.1
1996 2 14 30.3 9.1 8.0
1996 3 13 28.0 8.4 11.7
1996 4 14 29.9 9.0 11.1
1996 5 14 29.4 8.8 16.4
1996 6 15 32.5 9.8 22.2
1996 7 14 29.3 8.8 21.1
1996 8 14 30.5 9.1 19.3
1996 9 14 29.6 8.9 12.7
1996 10 11 24.2 7.3 11.7
1996 11 13 27.5 8.3 10.2
1996 12 15 31.5 9.4 4.8
1997 1 10 21.9 6,6 6.6
1997 2 9 19.3 5.8 13.8
1997 3 12 25.2 7.6 16.8
1997 4 11 23.7 7.1 26.5
1997 5 9 18.9 5.7 13.4
1997 6 14 30.1 9.0 9.7
1997 7 9 19.8 5.9 13.7
1997 8 11 23.2 6.9 9.5
1997 9 12 25.4 7.6 6.6
1997 10 11 24.4 '7.3 9.6
1997 11 11 23.6 7.1 9.9
1997 12 11 23.4 7.0 16.9
1998 1 19 61,8 18.5 13.2
1998 2 12 40.9 12.3 21.7
1998 3 14 46.2 13.8 9.6
1998 4 23 75,6 22.7 12.6
1998 5 25 83.2 25.0 16.2
1998 6 23 76.0 22.8 12.82
1998 7 19 63.7 19.1 15.47
1998 8 21 69,3 20.8 4.91
1998 9 19 64.4 19.3 4.87
1998 10 21 70.8 21.3 9.67
1998 11 21 68.7 20.6 25.59
1998 12 20 67.8 20.3 11.43
Table 75 The mean weight (g) of fish caught by fish taxon for the drift net fishery, Nov. 1994-
May .1998
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Year Month Sp2 Sp3 Sp4
Fish taxon
Sp5 Sp6 Sp7 Sp8 Sp9 Sp10 Spll
1994 11 80 308 88 80 102 28 334 126 151
1994 12 185 392 241 138 300 392 50 276 324 414
1995 1 91 259 368 116 182 433 98 325 353 342
1995 2 89 246 99 84 69 319 63 166 185 181
1995 3 101 170 108 88 114 132 133 173 140 279
1995 4 54 1960 133 108 136 127 75 434
1995 5 51 573 122 112 61 14 18 156 202 437
1995 6 22 100 96 111 34 40 146 142 523
1995 7 168 300 130 335 141 125 119 87 458
1995 8 115 150 567 333 167 104 234 135 767
1995 9 113 195 195 146 110 76 229 113 398
1995 10 124 247 191 109 207 62 55 167 128 409
1995 11 80 170 149 73 145 63 58 208 79 377
1995 12 130 248 177 73 194 57 79 178 123 304
1996 1 75 229 218 180 133 243 128 218 124 262
1996 2 159 170 176 160 107 31 28 215 113 358
1996 3 86 182 163 127 85 153 90 171 100 344
1996 4 132 442 194 139 51 72 73 189 125 361
1996 5 255 228 239 189 116 92 60 203 135 444
1996 6 144 503 186 320 183 154 60 190 288 320
1996 7 219 418 275 179 172 39 211 312 439
1996 8 123 568 915 610 212 68 216 118 931
1996 9 128 640 509 601 214 140 90 207 113 364
1996 10 107 507 137 138 152 111 298 65 414
1996 11 157 278 239 96 107 178 54 202 86 260
1996 12 115 116 70 63 72 70 109 58 344
199'7 1 72 375 118 78 54 46 85 46 150
1997 2 78 551 226 80 42 100 66 142 60 750
1997 3 55 156 81 99 77 80 23 181 66 265
1997 4 66 219 102 65 58 92 27 103 98 251
1997 5 74 350 81 197 35 50 30 135 120 301
1997 6 78 481 166 136 94 103 33 97 162 167
1997 7 46 995 386 38 29 115 87 776
1997 8 45 495 912 222 165 54 46 148 118 359
1997 9 53 195 873 388 96 50 19 71 42 298
1997 10 58 430 166 125 105 75 220 58 429
1997 11 122 80 169 85 134 90 180 53 220
1997 12 39 285 61 72 41 60 91 78 449
1998 1 51 141 95 624 46 60 100 121 35 356
1998 2 54 900 112 111 76 23 329 64 293
1998 3 106 345 275 235 92 100 165 55 320
1998 4 29 91 86 101 51 105 98 91 120
1998 5 25 76 63 112 41 33 61 94 52 134
Table 37 cont
Note: Sp2: Alestes (Characidae), Sp3: Hydrocynus (Characidae), Sp4 Distichodus (Distichodontidae), Sp5:
Citharinus (Citharinidae), Sp6: Labeo (Cyprinidae), Sp7: 13arbus(Cyprinidae), Sp8: Schilbeidae, Sp9:
Auchenoglanis (Bagridae), SplO: Chrysichthys(Bagridae), Spl 1: Bargrus (Bagridae), Sp12: Clarias
(Clariidae), Sp13: Heterobrabnchus (Clariidae), Sp14: Synodontis (Mochokidae), Sp15: Hemosynodontis
(Mochokidae), Sp16: Other Catfish (eg. Malapteruridae), Sp17: Tilaplines (Cichlidae), Sp18: Other Cichlidae
(eg.Hemichromis), Sp19: Lates (Centropomidae), Sp20:.0thers (eg. Morrnyridae,
Gymnarrchidae,Ostteoglossidae, Ophicephalidae).
Mean weights in grams
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Year Month Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
1994 11 104 59 164 81 84 167 119 1990 478
1994 12 298 612 136 43 364 212 120 838 315
1995 1 361 571 219 122 225 134 1378 197
1995 2 82 455 165 49 127 72 86 1358 144
1995 3 120 438 395 27 73 109 43 1707 192
1995 4 500 861 229 43 257 189 1368
1995 5 1920 1820 135 43 53 543 150
1995 6 329 1087 65 4 222 41 451 60
1995 7 459 386 72 222 142 50 195
1995 8 1256 4086 401 75 50 249 167 375
1995 9 148 100 129 103 511 275
1995 10 144 100 167 658 327
1995 11 133 132 50 67 410 136
1995 12 250 144 98 33 151 119 352 205
1996 1 370 2867 134 51 59 172 100 380 246
1996 2 300 4500 178 42 112 267 225
1996 3 147 740 135 43 113 115 373 202
1996 4 143 175 43 64 176 300
1996 5 337 210 49 112 214 487 331
1996 6 356 3845 379 81 113 170 169 627 256
1996 7 315 1022 382 138 188 83 156 600 246
1996 8 418 1256 327 63 74 35 41 1047 262
1996 9 105 4085 272 73 125 104 300 672 285
1996 10 55 288 64 193 225 549 72
1996 11 135 2491 231 64 376 160 300 568 95
1996 12 250 190 58 99 314 205
1997 1 486 62 53 500 53 99
1997 2 165 700 135 57 115 117 573 84
1997 3 214 78 51 193 128 403 134
1997 4 145 1620 59 52 140 78 274 93
1997 5 533 64 90 178 49 225 349 130
1997 6 203 299 54 72 108 50 88 200 70
1997 7 355 9900 167 67 325 54 200 126
1997 8 378 988 64 81 20 147 361 203
1997 9 243 1548 240 41 178 94 193 219
1997 10 273 2700 123 78 200 98 444 201
1997 11 223 210 113 200 76 100 200
1997 12 150 56 92 313 60 281 249
1998 1 163 600 94 103 167 87 175 214 223
1998 2 250 98 72 117 283 107
1998 3 53 186 128 656 125
1998 4 175 75 37 35 82 130 49
1998 5 75 58 18 42 184 62
Table 76 Mean headline length (m), fishing time and catch value (Naira) per mesh size for the
drift net fishery, Jan.1995- Dec. 1998
Table 77 Mesh size distribution by year for the drift net fishery, Jan. 1995- Dec. 1998
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Mesh
size
sample
number
% sample Mean
Headline
length
Std
HL
Mean Hauls
made/24hrs.
Mean
Catch
value
Std
CV
0.5 54 2.7 167 52 10 968 928
1 637 31.9 129 70 15 550 546
1.5 218 10.9 131 80 15 '721 861
1 602 30.1 127 66 14 656 685
2.5 167 8.4 146 71 10 968 943
3 137 6.9 107 53 9 505 522
3.5 63 3,2 138 57 8 682 685
4 106 5,3 108 36 5 369 475
4.5 6 0.3 121 64 6 578 726
5 5 0.3 90 22 4 587 733
5.5 1 0.1 100 4 120
6 1 0.1 50 12 514
12 1 0.1 100 7 875
Total 1998 100.0
Mesh
size
1994
Sample
number
%
sample
1995
sample
number
%
sample
1996
sample
number
%
sample
1997
sample
number
%
sample
1998
sample
number
°A
sample
0.5 11 7 50 7 1 0 3 1
1 6 4 202 30 263 41 116 33 56 17
1.5 4 3 87 13 56 9 56 16 19 6
2 111 73 214 32 227 35 69 19 92 28
2.5 20 13 108 16 31 5 13 4 15 5
3 12 2 28 4 33 9 64 20
3.5 4 1 28 4 10 3 21 7
4 6 1 48 14 52 16
4.5 4 1 2 1
5 3 1 2 1
Total 152 100 677 100 640 100 355 100 323 100
Annex 7 Beach Seine Fishery, Tables of Results
Table 78 Monthly yield estimates (Mt.) by fish taxon for the beach seine fishery, Nov. 1994-
Dec. 1998
Year Mnt
1994 11
1994 12
1995 1
1995 2
1995 3
1995 4
1995 5
1995 6
1995 7
1995 8
1995 9
1995 10
1995 11
1995 12
1996 1
1996 2
1996 3
1996 4
1996 5
1996 6
1996 7
1996 8
1996 9
1996 10
1996 11
1996 12
1997 1
1997 2
1997 3
1997 4
1997 5
1997 6
1997 7
1997 8
1997 9
1997 10
1997 11
1997 12
1998 1
1998 2
1998 3
1998 4
1998 5
1998 6
1998 7
Total Clu
yield
1020 615.4
1047 384.3
1440 457.7
1561 484.8
1479 540.8
1059 552.9
1371 1072.3
1312 971,2
1325 953.5
1652 1366.6
1612 1309.3
798 630.7
743 545.5
864 640.9
1583 1290.5
1680 1432.0
1812 1522.3
2555 2030.3
1708 1434.7
2288 1960.8
1284 933.7
1020 821.7
947 758.0
1821 1391.6
1607 1191.3
2027 1400.3
1728 1393.4
952 772.8
1244 1013.5
931 625.8
728 496.7
1066 816.1
813 578.4
455 288.7
1325 1181.8
915 816.9
650 461.4
521 431.7
336 284.1
1338 1208.7
1121 1032.5
767 534.2
696 449.6
1251 1098.3
670 599.4
C c Syn Lat Bag Ale Cie Oth % by-
catch
20.7 51.5 11.8 28.4 13.6 214.9 63.4 39.6
66.9 80.3 59.2 78.9 14.3 204.6 158.9 63.3
81.2 114.8 80.7 118.3 23.9 251.1 311.9 68.2
100.6 96.3 54.2 168.0 25.8 338.7 292.4 68.9
89.9 124.0 54.3 178.2 25.2 255.0 211.5 63.4
47,9 44.9 18.5 56.1 59.3 160.8 118.3 47.8
40.7 48.7 4.0 21.4 24.1 72.7 86.7 21.8
61.9 31.7 18.9 51.2 19.0 60.9 97.6 26.0
89.3 52.8 12.3 77.3 20.9 34.7 84.1 28.0
24.6 40.7 5.3 71.5 16.2 29.5 97.7 17.3
22.9 45.8 7.4 62.6 17.2 57.2 89.6 18.8
11.2 32.4 11.6 28.6 9.1 31.9 42.4 21.0
19.7 19.2 30.7 25.5 14.3 41.6 46.7 26.6
15,5 10.4 25.7 37.8 36.5 35.9 60.8 25.8
48.6 16.7 27.5 44.4 24.7 40.4 90.4 18.5
21.0 32.1 18.4 98.4 19.0 27.4 31.8 14.8
8.4 16.7 12.7 153.1 14.2 36.1 48.9 16.0
12.9 19.9 35.2 274.3 25.3 31.9 124.9 20.5
26.8 15.8 22.4 73.0 21.9 25.8 87.3 16.0
31.3 17.8 35.1 67.2 41.3 51.7 83.1 14.3
175.8 10.9 8.6 50.7 14,3 9.6 80.3 27.3
72.0 6.0 11.8 54.6 8.9 4.8 40.0 19.4
19.2 5.1 26.6 70.9 16.3 14.3 37.1 20.0
13.9 13.2 23.0 36.8 6.9 284.0 52.1 23.6
11.6 9.8 27.9 99.9 14,8 186.7 65.0 25.9
30.9 48.1 35.7 181.0 27,7 148.5 155.3 30.9
15.0 19.4 17.8 83.4 29,2 89.7 80.0 19.4
11.9 6.5 29.1 55.8 14.2 28.8 33.4 18.9
15.3 16.5 29.8 79.8 11.0 39,3 38.9 18,5
38.7 24.0 5.7 69.1 37.7 52.9 76.9 32.8
43.3 7.6 2.4 45.9 14.0 42.2 75.7 31.7
50.1 44.7 8.4 52.1 10.1 33.3 51.0 23.4
79.5 19.0 37.6 42.2 6,7 9.8 39.6 28.8
49.5 20.7 4.0 37.6 3.8 14.6 35.9 36.5
20.5 14.3 5.8 41.7 11.2 23.6 26.3 10.8
12.3 2.9 8.4 26.9 2.5 35.0 10.0 10.7
18.4 14.9 17.2 28.9 5.1 91.3 12.4 29.0
30.9 0.0 5.3 2.6 13.0 16.9 21.0 17.2
7.4 3.2 5.0 12.0 3.9 10.8 9.3 15.4
17.0 5.5 9.1 48.1 13.3 22.2 13.9 9.7
10.0 5.8 15.5 32.4 7.3 9.0 8.4 7.9
29.2 12,3 8.8 47.7 46.1 37.7 51.2 30.4
31.1 6.9 24.2 97.7 41,1 19.2 26.2 35.4
41.2 4.3 4.3 25.5 17,4 33.2 26.6 12.2
8.9 9.6 11.5 18.3 5.1 4.1 12.9 10.5
1 1998 8 731 425.9
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78.6 13.5 14.6 83.6 9.0 28.5 77.2 41.71
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table cont....
Table 79 Quarterly yield estimates (Mt.) by grouped fish taxon for the beach seine fishery,
Jan. 1995- Dec. 1998
Table 80 Quarterly percentage yield estimates (Mt.) by grouped fish taxon for the beach
seine fishery, Jan. 1995- Dec. 1998
Quarter Total Clu Cic Syn Lat Bag Ale al Oth
1.95-3.95 4,479.5 1,483.4 271.6 335.1 189.2 464.6 75.0 844.8 815.8
4.95-6.95 3,741.7 2,596.3 150.6 125.3 41.4 128.7 102.4 294.4 302.6
7.95-9.95 4,589.2 3,629.4 136.8 139.3 25.0 211.4 54.3 121.5 271.5
10.95-12.95 2,404.6 1,817.1 46.4 62.0 68.0 91.9 59.9 109.5 149.9
Total/yr 15,214.9 9,526.2 605.4 661.7 323.6 896.5 291.6 1,370.1 1,539.7
1.96-3.96 5,075.7 4,244.8 78.0 65.5 58.7 295.9 57.9 103.9 171.1
4.96-6.96 6,551.0 5,425.8 71.1 53.5 92.7 414.4 88.5 109.4 295.4
7.96-8.96 3,251.2 2,513.5 267.0 22.0 46.9 176.2 39.5 28.7 157.4
9.96-12.96 5,455.8 3,983.2 56.5 71.0 86.5 317.7 49.3 619.2 272.3
Total/yr 20,333.7 16,167.3 472.6 212.1 284.8 1,204.2 235.2 861.2 896.3
1.97-3.97 3,924.3 3,179,7 42.2 42.4 76.6 219.0 54.3 157.8 152.3
4.97-6.97 2,724.6 1,938.7 132.1 76.3 16.5 167.0 61.8 128.5 203.6
7.97-9.97 2,592,8 2,049.0 149.5 53.9 47.4 121.5 21,7 48.0 101.8
9.97-12.97 2,085.6 1,709.9 61.6 17.8 30.9 58.3 20.6 143.2 43.3
Total/yr 11,327.3 8,877.2 385.4 190.3 171.5 565.9 158.5 477.4 501.0
1,98-3.98 2795.0 2525.3 34.4 14.6 29.6 92.5 24.5 42.0 31.5
4.98-6.98 2714.0 2082.1 101.4 23,5 37.3 170.8 104.5 90.1 104.0
7.98-9.98 2010.0 1460.6 109.6 27,5 32.5 177.9 20.9 65.0 115.2
9.98-12.98 1502.0 1054.5 27.5 23.3 26.0 50.7 25.9 234.0 60.2
Total/yr 9021 7122.5 272.9 88.9 125.4 491.9 175.8 431.1 310.9
Quarter Total Clu Cic Syn Lat Bag Ale Cit 0 th % by-
catch
1.95-3.95 100 33 6 7 4 10 2 19 18 67
4.95-6.95 100 69 4 3 1 3 3 8 8 31
7.95-9.95 100 79 3 3 1 5 1 3 6 21
10.95-12.95 100 76 2 3 3 4 2 5 6 24
Totallyr 100 63 4 4 2 6 2 9 10 37.4
1.96-3.96 100 84 2 1 1 6 1 2 3 16
4.96-6.96 100 83 1 1 1 6 1 2 5 17
7.96-8.96 100 77 8 1 1 5 1 1 5 23
9,96-12.96 100 73 1 1 2 6 1 11 5 27
Total/yr 100 80 2 1 1 6 1 4 4 20.5
1.97-3.97 100 81 1 1 2 6 1 4 4 19
4.97-6.97 100 71 5 3 1 6 2 5 7 29
7.97-9.97 100 79 6 2 2 5 1 2 4 21
9.97-12.97 100 82 3 1 1 3 1 7 2 18
Total/yr 100 78 3 2 2 5 1 4 4 21.6
1.98-3.98 100 90 1 1 1 3 1 2 1 10
4,98-6.98 100 77 4 1 1 6 4 3 4 23
7.98-9,98 100 73 5 1 2 9 1 3 6 20
9.98-12,98 100 70 2 2 2 3 2 16 4 16
Total/yr 100 79 3 1 1 5 2 5 3 21
1998 9 609 435.3 22.0 4.5 6.4 76.1 6.7 32.4 25.1 28.4
1998 10 570 377.7 20.2 13.4 3.5 28.6 13.0 86.4 26.8 33,7
1998 11 386 237.6 3.5 4.0 18.3 13.5 5.8 76.9 26.8 38.5
1998 12 546 439.1 3.7 5.8 4.2 8.7 7.1 70.7 6.6 19.6
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Table 81 Monthly effort, fishing activity, days per month fishing and CPUE levels
(Kg/net/24hrs.) for the beach seine fishery, Nov. 1994- Dec. 1998
Note: Effort: no of nets fishing for the month, activity: % of nets fishing per month, daysImnth: days
fishing per month,Cpue: Kg/24hrs/net
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Year Month Effort Activity Davs/Muth Cpue
1994 11 18 97.5 29.3 56.39
1994 12 12 65.7 19.7 85.95
1995 1 17 91.2 27.4 85.17
1995 2 16 86,2 25.9 97.66
1995 3 18 97.7 29.3 81.61
1995 4 18 97.7 29.3 58.44
1995 5 18 94.8 28.4 77.95
1995 6 18 95.3 28.6 74.30
1995 7 18 94.4 28.3 75,70
1995 8 16 85.2 25.6 104.61
1995 9 21 113.9 34.2 76.32
1995 10 18 94.8 28.4 45.40
1995 11 17 94.2 28.3 42.56
1995 12 19 77.3 23.2 45.98
1996 1 24 97.7 29.3 66.69
1996 2 24 98.9 29.7 69.93
1996 3 22 91.3 27.4 81.67
1996 4 26 105.9 31.8 99.24
1996 5 22 88.5 26.6 79.40
1996 6 22 91.1 27.3 103.42
1996 7 24 98,2 29.5 53,82
1996 8 20 83,9 25.2 50.02
1996 9 21 84,7 25.4 46.02
1996 10 26 106,0 31.8 70.71
1996 11 21 87.0 26.1 76.01
1996 12 24 98.7 29.6 84.56
1997 1 20 87,9 26.4 87.03
1997 2 20 89.5 26.9 47.10
1997 3 19 85.4 25.6 64.47
1997 4 23 99.8 29.9 41.31
1997 5 17 74.9 22.5 43.01
1997 6 23 99.7 29.9 47.31
1997 7 20 89.0 26,7 40.42
1997 8 18 78.5 23.6 25.63
1997 9 17 76.2 22.9 76.96
1997 10 19 83.4 25.0 48.57
1997 11 18 77.6 23.3 37.06
1997 12 15 68.5 20,5 33.70
1998 1 12 70.8 21.2 27.15
1998 2 17 99.7 29.9 76.85
1998 3 17 96.0 28.8 66.85
1998 4 20 113.1 33.9 38.85
1998 5 16 92.0 27.6 43.33
1998 6 18 100.8 30.2 71,08
1998 7 20 112.8 33.8 34.01
1998 8 17 98.0 29.4 42.72
1998 9 16 89.7 26.9 38.85
1998 10 16 94.2 28.3 34.62
1998 11 10 59.3 17.8 37.35
1998 12 8 43.0 12.9 72.75
Table 82 The mean weight (g.) of fish caught by fish taxon for the beach seine fishery, Nov.
1994- May. 1998
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Year Month Sp2 Sp3 Sp4 Sp5
Fish Taxon
Sp6 Sp7 Sp8 Sp9 Sp10 Spll
1994 11 101 233 115 71 95 46 62 200 66 373
1994 12 79 697 474 99 204 381 252 540 76 617
1995 1 110 719 475 119 607 193 359 483 195 545
1995 2 85 468 204 172 136 183 205 122 129 190
1995 3 47 372 291 108 177 171 388 72 331
1995 4 57 123 164 69 79 72 90 37 365
1995 5 29 353 126 117 62 14 14 144 30 374
1995 6 30 268 103 149 86 15 31 157 54 308
1995 7 24 159 131 142 61 34 17 93 30 163
1995 8 21 68 128 234 126 95 13 147 57 249
1995 9 45 50 143 157 86 19 23 109 18 262
1995 10 29 75 55 53 65 40 26 148 17 220
1995 11 23 133 22 41 36 24 28 145 19 205
1995 12 39 227 44 67 43 57 26 74 29 39
1996 1 24 206 42 61 26 21 46 40 23 273
1996 2 23 114 19 75 27 23 19 56 17 282
1996 3 28 304 41 126 32 29 13 66 20 139
1996 4 30 236 100 153 46 13 10 113 14 299
1996 5 21 184 40 119 48 10 17 156 19 245
1996 6 21 148 62 104 53 14 11 112 19 90
1996 7 26 101 33 80 51 9 14 106 21 281
1996 8 40 231 30 69 56 25 24 93 24 328
1996 9 47 183 98 288 61 52 30 97 30 210
1996 10 10 181 11 9 77 320 12 98 16 141
1996 11 16 164 24 15 19 21 8 128 10 149
1996 12 31 311 30 26 30 26 17 100 11 260
1997 1 22 564 33 39 31 29 11 58 16 307
1997 2 18 427 29 68 39 17 17 62 18 368
1997 3 17 375 32 87 44 13 81 18 125
1997 4 20 151 55 81 44 22 11 84 28 323
1997 5 20 197 37 75 34 17 12 79 23 171
1997 6 15 147 28 59 44 17 20 77 23 149
1997 7 22 110 63 88 67 80 20 92 20 131
1997 8 30 100 45 76 50 71 36 139
1997 9 35 143 65 129 66 16 65 26 383
1997 10 14 97 32 13 78 18 138 18 292
1997 11 32 109 27 28 20 33 104 28 159
1997 12 42 263 111 76 30 41 11 100 41
1998 1 32 214 30 60 40 23 24 75 33
1998 2 20 125 111 140 46 28 15 107 28 123
1998 3 28 900 82 134 33 63 27 141 27 100
1998 4 15 440 88 67 30 26 33 97 19 228
1998 5 15 50 80 62 55 35 124 13 90
Tab e 44 cont
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Year Month Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
1994 9 173 221 187 121 76 499 157
1994 10 130 1286 90 53 266 128 131 921 82
1994 11 124 50 39 104 513 110 3000 1061 92
1994 12 237 313 45 239 467 156 449 1849 85
1995 1 563 436 62 486 155 535 1786 172
1995 2 121 510 70 266 96 1316 65
1995 3 245 260 86 175 216 149 3400 2100 160
1995 4 515 304 71 31 205 119 137 545 174
1995 5 302 3100 58 23 67 80 40 426 57
1995 6 192 774 40 12 215 101 64 904 92
1995 7 177 147 49 16 490 75 69 146 126
1995 8 265 462 32 37 248 350 110 98
1995 9 272 82 66 98 171 200 172
1995 10 226 1714 137 63 120 71 224 119
1995 11 131 1260 98 62 67 37 7 435 124
1995 12 147 152 156 31 45 38 56 431 83
1996 1 173 238 95 51 30 47 50 395 94
1996 2 225 533 110 58 29 32 159 49
1996 3 165 459 67 36 35 28 42 92 135
1996 4 188 1225 157 36 36 16 110 109 645
1996 5 335 1467 80 52 119 40 268 153
1996 6 112 1500 154 87 84 66 89 139
1996 7 135 500 93 89 127 35 184 115
1996 8 123 2389 36 39 45 124 112
1996 9 232 3067 265 111 145 49 275 181
1996 10 75 526 205 58 55 65 582 13
1996 11 65 63 12 30 132 12 298 83
1996 12 93 478 18 21 248 27 685 114
1997 1 75 315 24 46 270 52 409 81
1997 2 265 100 67 35 267 61 63 1333 85
1997 3 162 42 58 78 78 72 1506 88
1997 4 253 419 32 28 36 104 39
1997 5 119 1122 32 13 68 42 53 55
1997 6 169 2308 45 55 150 39 139 116
1997 7 55 1170 118 111 350 31 22 65
1997 8 94 3617 71 63 72 46 33 95
1997 9 260 42 86 39 62 201 193
1997 10 179 100 134 29 37 395 135
1997 11 481 55 136 17 23 1658 104
1997 12 100 47 850 85
1998 1 100 63 97 24 43 116 81
1998 2 275 149 80 43 126 456 125
1998 3 79 72 170 40 55 50 1467 32
1998 4 111 66 132 67 52 47 267 165
1998 5 119 53 84 100 26 503 56
Annex 8 Cast Net Fishery, Tables of Results
Table 83 Monthly yield estimates (Mt.) by fish taxon for the cast net fishery, Nov. 1994- Dec.
1998
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Year Math Tot Yield Clupeids Cichlids Syno Lates Bagrids Alestes Cithds Others
1994 11 1066 0 161.7 56.8 10.5 73.2 58.2 472.6 233.0
1994 12 808 0 128.7 75.1 26.4 78.5 29.0 304.1 165.9
1995 1 713 0 115.9 49.5 8.7 72.3 55.2 268.3 143.5
1995 2 762 0 132.6 60.0 3.9 89.2 42.7 285.8 147.5
1995 3 634 0 124.6 37.4 6.5 60.7 42.2 236.9 125.5
1995 4 390 0 62.6 17.0 2.5 10.0 31.4 203.8 62.4
1995 5 231 0 61.9 4.0 0.6 5.7 10.2 109.8 38.7
1995 6 311 0 158.8 12.8 0.2 9.7 7.5 74.3 47.5
1995 7 308 0 182.2 44.7 0.3 10.7 3.4 33.7 32.7
1995 8 235 0 56.2 65.0 0.1 9.4 0.8 52.1 51.4
1995 9 108 0 35.1 3.3 0.0 5.2 1.9 40.3 22.5
1995 10 128 0 31.2 7.6 0.0 6.4 0.9 45.5 36.0
1995 11 125 0 31.9 15.4 0.0 4.9 4.4 36.5 32.4
1995 12 125 0 34.1 13.4 0.1 11.3 4.7 37.1 24.5
1996 1 180 0 43.9 13.9 1.5 12.6 1.3 59.3 47.8
1996 2 141 0 31.3 7.4 1.3 11.4 5.6 49.8 33.9
1996 3 198 0 33.4 6.4 0.9 11.8 5.3 106.4 33.7
1996 4 135 0 32.6 7.3 1.0 8.0 2.6 57.4 25.9
1996 5 520 0 323.6 8.9 8.8 25.7 7.9 82.7 62.1
1996 6 367 0 171.8 26.7 8.9 16.4 3.8 107.4 31.9
1996 7 424 0 247.5 60.2 3.7 13.5 18.0 17.8 62.8
1996 8 451 0 241.8 111.9 2.0 15.0 3.7 30.1 46.8
1996 9 266 0 66.0 20.6 0.0 10.0 15.5 75.5 78.5
1996 10 195 0 45.1 33.3 0.0 4.8 16.6 33.1 62.2
1996 11 205 0 40.4 41.0 0.8 3.6 8.2 58.2 53.1
1996 12 236 0 36.1 58.7 0.0 2.4 14.1 84.1 40.6
1997 1 259 0 38.7 40.2 2.5 2.0 13.8 111.7 49.7
1997 2 274 0 57.1 63.4 0.2 5.1 1.4 103.5 43.4
1997 3 303 0 54.9 45.5 0.0 8.6 13.9 115.8 64.5
1997 4 157 0 30.4 22.2 0.0 3.1 0.8 65.9 34.3
1997 5 393 0 177.1 1.8 3.2 8.6 5.0 167.4 29.6
1997 6 277 0 154.3 43.5 1.0 5.0 4.1 26.4 42.4
1997 7 770 0 98.9 551.1 3.3 13.1 7.7 15.4 80.4
1997 8 365 0 91.4 160.2 0.8 8.4 6.8 26.1 71.1
1997 9 199 0 70.7 17.3 0.0 18.7 3.2 32.0 57.4
1997 10 130 0 38.0 6.5 2.5 0.8 3.0 44.8 34.9
1997 11 171 0 36.7 27.8 0.0 8.0 6.2 70.8 21.6
1997 12 192 0 53.2 39.6 0.0 10.2 3.1 64.6 21.4
1998 1 209 0 72.8 29.3 0.4 15.2 11.5 56.6 23.3
1998 2 254 0 62.3 19.5 1.4 16.7 19.5 103.1 32.0
1998 3 164 0 28.8 15.7 0.7 3.6 9.1 88.0 18.2
1998 4 193 0 47.4 8.0 0.9 6.9 10.3 95.0 24.3
1998 5 168 0 77.2 9.1 1.2 3.1 10.0 42.5 24.8
1998 6 238 0 105.7 28.3 0.2 6.8 4.4 66.2 26.5
1998 7 218 0 54.3 96.2 0.0 9.6 3.9 27.7 26.3
1998 8 152 0 29.7 48.5 0.7 12.6 5.3 30.8 24.4
table cont
Table 84 Quarterly yield estimates (Mt.) by grouped fish taxon for the cast net fishery, Jan.
1995- Dec. 1998
Table 85 Quarterly percentage yield estimates (Mt.) by grouped fish taxon for the cast net
fishery, Jan. 1995- Dec. 1998
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 2109.1 0.0 373.2 146.9 19.1 222.1 140.2 791.0 416.5
4.95-6.95 931.6 0.0 283.4 33.9 3.3 25.4 49.1 387.9 148.7
7.95-9.95 650.9 0.0 273.4 113.1 0.3 25.2 6.1 126.1 106.7
10.95-12,95 378.2 0.0 97.2 36.4 0.1 22.6 10.0 119.1 92.8
Total/yr 4069.8 0.0 1027.2 330.3 22.9 295.4 205.3 1424.1 764.7
1.96-3.96 518.8 0.0 108.6 27.7 3.8 35.8 12.2 215.5 115.3
4.96-6.96 1021.4 0.0 528.0 42.9 18.7 50.2 14.2 247.5 120.0
7.96-8.96 1141.0 0.0 555.3 192.7 5.7 38.6 37.2 123.5 188.1
9.96-12.96 636.5 0.0 121.7 133.0 0.8 10,8 38.9 175.5 155.9
Total/yr 3317.7 0.0 1313.7 396.3 28.9 135.3 102.5 761.9 579.2
1.97-3.97 835.7 0.0 150.7 149.1 2.7 15.6 29.0 331.1 157.5
4.97-6.97 826.0 0.0 361.8 67.4 4.1 16.8 9.9 259.7 106.3
7.97-9.97 1334.0 0.0 261.0 728.6 4.1 40,1 17.7 73.5 208.9
10.97-12.97 493.6 0.0 127.9 73.9 2.5 19.0 12.4 180.2 77.8
Total/yr 3489.3 0.0 901.3 1019.1 13.4 91.6 69.0 844.5 550.5
1.98-3.98 627 0 163.8 64.4 2.5 35,5 40.1 247.7 73.5
4.98-6.98 599 0 230.2 45.3 2.3 16.8 24.8 203.7 75.6
7,98-9.98 492 0 114.2 158.5 2.2 27.3 25.0 79.6 84.8
10.98-12.98 663 0 143.0 71.0 0.0 38.2 46.2 298.1 66.0
Total/yr 2381 0.0 651.2 339.3 7.0 117.8 136.2 829.0 299.8
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 100 0.0 17.7 7.0 0.9 10.5 6.6 37.5 19.7
4.95-6.95 100 0.0 30.4 3.6 0.4 2.7 5.3 41.6 16.0
7.95-9.95 100 0.0 42.0 17.4 0.0 3.9 0.9 19.4 16.4
10.95-12.95 100 0.0 25.7 9.6 0.0 6.0 2.6 31.5 24.5
Total/yr 100 0.0 25.2 8.1 0.6 7.3 5.0 35.0 18.8
1.96-3.96 100 0.0 20.9 5.3 0.7 6.9 2.3 41.5 22.2
4.96-6.96 100 0.0 51.7 4.2 1.8 4.9 1.4 24.2 11.7
7.96-8,96 100 0.0 48.7 16.9 0.5 3.4 3.3 10.8 16.5
9.96-12.96 100 0.0 19.1 20.9 0.1 1.7 6.1 27.6 24.5
Total/yr 100 0.0 39.6 11.9 0.9 4.1 3.1 23.0 17.5
1.97-3.97 100 0.0 18.0 17.8 0.3 1.9 3.5 39.6 18.9
4.97-6.97 100 0.0 43.8 8.2 0.5 2.0 1.2 31.4 12.9
7.97-9.97 100 0.0 19.6 54.6 0.3 3.0 1.3 5.5 15.7
9.97-12.97 100 0.0 25.9 15.0 0.5 3.9 2.5 36.5 15.8
Total/yr 100 0.0 25.8 29.2 0.4 2.6 2.0 24.2 15.8
1.98-3.98 100 0.0 26.1 10.3 0.4 5.7 6.4 39.5 11.7
4.98-6.98 100 0.0 38.4 7.6 0.4 2.8 4.1 34.0 12.6
7.98-9.98 100 0.0 23.2 32.2 0.4 5.6 5.1 16.2 17.2
9.98-12.98 100 0.0 21.6 10.7 0.0 5.8 7.0 45.0 9.9
Total/yr 100 0.0 27.3 14.3 0.3 4.9 5.7 34.8 12.6
1998 9 122 0 30.2 13.8 1.5 5.1 15.8 21.1 34.0
1998 10 206 0 45.2 14.7 0.0 11.3 27.6 89.7 17.7
1998 11 261 0 56.7 32.0 0.0 10.4 12.1 117.5 32.0
1998 12 196 0 41.1 24.3 0.0 16.5 6.5 90.8 16.3
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Table 86 Monthly effort, fishing activity, days per month fishing and CPUE levels
(Kg/net/24hrs.) for the cast net fishery, Nov. 1994 - Dec. 1998
Year Month I
1994 11
1994 12
1995 1
1995 2
1995 3
1995 4
1995 5
1995 6
1995 7
1995 8
1995 9
1995 10
1995 11
1995 12
1996 1
1996 2
1996 3
1996 4
1996 5
1996 6
1996 7
1996 8
1996 9
1996 10
1996 11
1996 12
1997 1
1997 2
1997 3
1997 4
1997 5
1997 6
1997 7
1997 8
1997 9
1997 10
1997 11
1997 12
1998 1
1998 2
1998 3
1998 4
1998 5
1998 6
1998 7
1998 8
1998 9
1998 10
1998 11
1998 12
Effort Activity D ay s/mnth Cpue
50 32.5 9.8 21.5
42 27.3 8.2 19.4
35 22.9 6.9 20.4
33 22.0 6.6 22.7
34 22.0 6.6 18.9
28 18.7 5.6 13.7
14 9.1 2.7 16.6
20 13.1 3.9 15.6
18 12.0 3.6 16.8
15 9.5 2.9 16.2
11 7.0 2.1 10.2
12 7.8 2.3 10.7
10 6.9 2.1 12.0
14 8.3 2.5 8.8
19 11.0 3.3 9.5
14 7.9 2.4 10.4
21 12.0 3.6 9.5
14 7.8 2.3 10.0
25 14.6 4.4 20.6
17 10.0 3.0 21.3
26 15.2 4.6 16.1
23 13.5 4.0 19.4
22 12.7 3.8 12.1
17 9.7 2.9 11.6
16 9.1 2.7 13.0
17 9.6 2.9 14.2
27 16.3 4.9 9.5
27 16.1 4.8 10.2
27 16.4 4.9 11.1
21 12.3 3.7 7.6
22 13.2 4.0 17.8
19 11.6 3.5 14.4
26 15.4 4.6 30.1
23 13.7 4.1 16.0
19 11.2 3.4 10.7
16 9.5 2.9 8.2
15 9.3 2.8 11.1
19 11.2 3.4 10.3
19 17.7 5.3 10.8
20 18.7 5.6 12.4
15 14.0 4.2 10.7
17 15.3 4.6 11.5
12 10.7 3.2 14.3
15 14.1 4.2 15.4
14 12.6 3.8 15.8
13 11.9 3.6 11.7
12 10.9 3.3 10.1
13 12.0 3.6 15.7
18 16.2 4.8 14.7
16 14.6 4.4 12.2
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Note: Effort: no of nets fishing for the month, activity: % of nets fishing per month, days/mnth: days fishing
per month, Cpue: Kg/24hrs/net
Table 87 The mean weight (g.) of fish caught by fish taxon for the cast net fishery, Nov. 1994-
May 1998
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Year Month Sp2 Sp3 Sp4
Fish taxon
Sp5 Sp6 Sp7 Sp8 Sp9 Sp10 Spll
1994 11 124 298 177 71 168 246 151 361 314 336
1994 12 151 287 195 61 196 389 129 381 406 494
1995 1 223 254 138 '70 241 374 203 445 248 252
1995 2 161 227 119 63 146 443 240 245 205 203
1995 3 167 305 120 72 190 387 132 167 158 188
1995 4 73 253 100 73 128 252 68 224 135 346
1995 5 43 328 161 105 99 118 62 158 100 148
1995 6 70 227 201 109 87 122 81 107 101 348
1995 7 65 356 189 122 63 137 90 168 138 477
1995 8 63 394 260 159 62 244 120 212 49 641
1995 9 24 219 296 152 61 113 58 103 78 400
1995 10 71 701 173 52 83 140 23 149 89 972
1995 11 23 338 172 140 93 97 80 165 73 457
1995 12 '75 196 107 97 77 144 85 106 61 700
1996 1 62 302 135 97 93 92 81 113 94 455
1996 2 64 276 377 156 111 115 85 104
1996 3 109 285 213 134 115 120 107 129 108 1193
1996 4 87 276 192 158 111 150 95 61 229
1996 5 85 282 271 260 97 88 111 123 86 618
1996 6 61 460 157 426 118 56 128 84 850
1996 '7 115 371 285 165 87 50 87 46 594
1996 8 63 447 156 227 92 210 99 77 604
1996 9 66 322 241 207 91 199 105 103
1996 10 73 326 236 72 99 105 50
1996 11 66 282 215 97 107 78 95 128 85
1996 12 75 317 205 56 135 135 110 74 178
1997 1 85 419 106 76 74 29 700 50
1997 2 52 313 241 116 99 600 80 157 118
1997 3 66 336 274 101 117 450 95 90 385
1997 4 16 346 396 122 109 110 85 121 225
1997 5 33 270 273 338 110 72 77 121 813
1997 6 24 270 148 153 64 107 111 86 60 107
1997 7 42 1500 214 130 68 86 107 56 496
1997 8 56 167 245 131 56 103 46
1997 9 61 80 290 96 81 67 150 90 26 250
1997 10 20 129 227 38 110 15 82 100 250
1997 11 16 189 62 40 56 130 44 77 112
1997 12 32 167 102 62 101 176 88 97 95
1998 1 29 88 149 62 79 81 96 250
1998 2 38 123 154 80 101 92 70 100
1998 3 95 380 305 71 104 373 100 94 180
1998 4 50 415 243 96 99 300 84 127
1998 5 23 209 113 123 125 213 81 42
Table 48 cont
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Year Month Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
1994 11 262 283 114 94 209 96 800 461
1994 12 494 620 323 183 208 228 78 1257 422
1995 1 181 1300 265 116 375 274 127 859 370
1995 2 130 107 278 83 205 148 80 232 225
1995 3 172 100 270 73 133 139 82 637 282
1995 4 72 411 81 206 151 164 737 579
1995 5 169 91 73 100 103 417 75
1995 6 34 100 118 331 184
1995 7 194 139 78 13 172 78 63 107
1995 8 522 126 125 131 210 75 598
1995 9 160 91 113 29 343
1995 10 77 110 125 125 576
1995 11 83 110 107 200 151 1081
1995 12 116 134 267 98 233 252
1996 1 137 110 108 1493 319
1996 2 425 192 93 116 72 833 578
1996 3 120 104 119 500 182
1996 4 155 84 179 104 100 101 450
1996 5 140 101 169 31 72 508 366
1996 6 81 272 94 153 47 1000 245 637
1996 7 138 117 307 99 89 36 32 340 1080
1996 8 165 405 65 100 46 89 201 442
1996 9 135 94 92 112 333
1996 10 141 119 119 75 200 184
1996 11 300 146 73 95 1050 309
1996 12 38 145 83 108 97 217
1997 1 33 156 85 200 89 100 630 235
1997 2 138 86 101 80 100 250
1997 3 100 158 75 500 105 244
1997 4 198 106 62 100 285
1997 5 88 116 130 49 288 216
1997 6 111 226 302 35 49 85 208 37
1997 7 70 400 83 65 60 113 192 220
1997 8 168 374 53 250 60 300 267 298
1997 9 133 122 102 112 68 630
1997 10 467 324 121 58 700 572
1997 11 200 61 119 68 216
1997 12 126 96 100 71 89 564
1998 1 300 105 77 61 41 180 265
1998 2 153 83 90 92 77 833 1171
1998 3 135 81 89 75 700 338
1998 4 137 75 98 225 315 357
1998 5 240 141 120 89 41 70 133 226
Table 88 Mean fishing time and catch value (Naira) per mesh size for the cast net fishery,
Jan, 1995- Dec. 1998
Table 89 Mesh size distribution by year for the cast net fishery, Nov. 1994- Dec. 1998
Table 90 Cpue (Kginet/24hrs.) by mesh size for the cast net fishery, Jan. 1995- Dec. 1998
Mesh S'ize Sample
number
%
sample
Mean Hauls
made/24hrs.
Std FT Mean Catch
Value
Std CV
0.5 66 2 6.6 2.1 334.6 231.3
1 230 7 4.4 2.2 308.4 286.4
1.5 331 10 4.7 2.0 445.5 364.9
2 1,137 34 5.0 2.2 413.3 369.0
2.5 768 23 5.7 1.7 533.7 451.1
3 561 17 5.4 2.0 483.9 340.5
3.5 100 3 6.5 2.0 720.4 529.2
4 91 3 6.3 1.9 835.5 806.8
4.5 2 0 3.5 0.7 223.5 61.5
5 48 1 5.4 1.3 1,145.4 680.7
5.5 1 0 4.0 1,200.0
6 4 0 3.3 1.3 412.5 492.2
Total 3,339 100
Mesh
Size
1994
Count %
1995
Count %
1996
Count %
1997
Count %
1998
Count %
0.5 40 9 59 4 1 0 6 1
1 25 6 97 6 23 3 62 14 48 10
1.5 45 10 128 8 84 11 52 11 67 14
2 184 41 582 35 225 31 151 33 179 37
2.5 72 16 496 30 159 22 66 14 47 10
3 33 7 210 13 158 21 81 18 112 23
3.5 47 10 58 3 18 2 24 5
4 2 0 29 2 27 4 32 7 3 1
4.5 1 0 2 0
5 36 5 8 2 4
5.5 1 0
6 4 1
Total 449 100 1659 100 737 100 459 100 484 100
Mesh Size sample
number
Total sampled
catch (1(g)
Total catch time
(hr)
CPUE Kg/net/hr
0.5 66 350 706.5 2.0
1 230 667 1765.7 2.6
1.5 331 1019 3383.6 3.3
2 1137 3690 9873.8 2.7
2.5 768 2663 7814.1 2.9
3 561 1853 5102.8 2.8
3.5 100 503 1563.6 3.1
4 91 480 2217.6 4.6
4.5 2 5 7.6 1.5
5 48 220 903.2 4.1
5.5 1 3 16.0 5.3
6 4 7 9.2 1.3
Total: 3339 11460 33363.9
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Table 91 Cpue (kg/net/hrs.) per mesh size by year for the cast net fishery, Nov. 1994- Dec.
1998
Note: 1994 data is for 2 months,
CPUE = Kg fish caught per net per hour
Table 92 Yield estimates (Mt.) per mesh size by fish taxon for the cast net fishery, Nov. 1994-
May 1998
Mesh 1994 1995 1996 1997 1998
0.5 2.2 2.1 0.3 0.9
1 3.6 2.9 2.0 2.2 3.2
1.5 4.2 3.4 3.7 2.5 3.2
2 3.0 2.7 2.6 2.4 2.7
2.5 2.9 2.9 3.3 2.4 2.7
3 4.5 3.4 2.4 2.7 2.2
3.5 4.2 3.2 4.4 6.2 2.6
4 4.1 3.7 3.7 5.5 2.1
4.5 0.8 1.5 5.3
5 3.8 3.9
6 1.3
Mesh
size Sp2 Sp3 Sp4
Fish taxon
Sp5 Sp6 Sp7 Sp8 Sp9 Sp10
0.5 18.7 0.1 26.6 44.5 54.2 1.1 0.7 9.8 9.7
1 53.6 19.6 14.4 129.6 62.5 1.3 3.7 5.7 7.8
1.5 59.8 8.6 17.7 196.9 149.1 2.4 31.4 36.5 9.9
2 112.2 47.1 87.2 896.9 312.9 8.5 39.5 102.9 52.3
2.5 106.8 59.7 66.9 858.1 323.9 6.4 32.8 93.2 30.8
3 20.6 45.1 18.9 474,4 130.4 26.0 11.1 28.0 9.5
3.5 5.1 10.1 4.6 88.6 28.6 3.6 1.4 9.1 2.0
4 0.0 0.6 4.0 17.3 5.8 2.0 0.0 0.5 0.5
5 0.0 0.0 0.0 78.3 0.0 0.0 0.0 0.0 0.0
5.5 0.0 0.0 0.0 5.7 0.0 0.0 0.0 0.0 0.0
Spll Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
0.5 5.8 3.3 0.7 1.2 1.9 0.0 26.5 0.0 0.0 0.7
1 4.6 4.2 0.6 3.3 14.6 0.0 318.8 0.9 8.6 21.3
1.5 2.2 2.5 0.4 1.6 44.1 9.4 346.6 0.6 4.2 14.8
2 47.7 24.8 3.6 15.6 100.9 2.8 1041.1 28.6 15.7 72.7
2.5 37.8 15.3 0.9 11.3 71.0 3.0 857.8 23.1 18.8 124.2
3 9.5 0.3 0.0 19.4 41.5 4.6 494.4 7.8 12.9 98.6
3.5 4.2 0.0 0.0 11.4 15.7 1.0 81.3 2.7 5.0 13.3
4 2.0 0.0 0.0 80.7 13.2 4.8 11.9 0.0 0.0 36.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 93 Estimated number of fish caught by mesh size and fish taxon for the cast net
fishery, Nov. 1994- June 1997
Table 94 Estimated mean weight (g.) of fish caught per mesh size by fish taxon for the cast
net fishery, Nov. 1994- May 1998
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Mesh
size Sp2 Sp3 Sp4 Sp5
Fish taxon
Sp6 Sp7 Sp8 Sp9 Sp10 Spll
0.5 623255 2924 222610 554997 510646 23585 15842 61915 76944 24026
1 1085779 97278 100191 3763427 930716 15577 31735 35204 182525 41466
1.5 1390366 43007 111800 3310401 2537684 24986 114503 379823 191503 6056
2 898341 206204 751899 15335118 4879557 71944 286352 738130 404334 248282
2.5 820815 233540 659027 11689549 4505380 44617 333814 634502 301751 182727
3 146446 139448 111435 4445565 2009852 94245 83900 124336 89373 27777
3.5 21182 23296 20148 749370 120539 8725 5023 34837 8319 10591
4 2456 4623 161355 20735 2766 3257 5455 3506
5 242606
Total 4986184 748153 1981732 40252389 15515108 286446 871170 2012003 1260205 544432
Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20 Total
0.5 20210 2286 3917 109325 3726 478807 59271 2794286
1 37048 3750 52290 288278 4789084 24468 28320 294327 11801465
1.5 26306 1286 34263 579830 129026 7417646 20939 18220 129801 16467445
2 178712 59362 145494 1533202 50345 20254016 358979 87547 408859 46896675
2.5 124976 1714 116172 1074691 57332 24660181 298499 81002 428865 46249153
3 2332 148744 302393 51626 6876063 26018 49571 254391 14983515
3.5 62363 104332 7919 579029 8973 5130 27095 1796871
4 246080 63907 9394 419838 59721 1003094
5
Total 389584 68399 809323 4055957 309368 65474664 737874 269791 1662329
mesh
size Sp2 Sp3 Sp4
Fish taxon
Sp5 Sp6 Sp7 Sp8 Sp9 Sp10
0.5 30.0 48.0 119.6 80.3 106.1 48.4 46.5 158.7 125.6
1 49.4 201.5 143.5 34.4 67.1 84.7 118.0 161.7 42.5
1.5 43.0 199.9 158.4 59.5 58.8 95.5 274.4 96.2 51.9
2 124.9 228.2 115.9 58.5 64.1 118.1 138.1 139.4 129.4
2.5 130.2 255.7 101.4 73.4 71.9 143.1 98.2 146.9 102.2
3 140.9 323.1 170.0 106.7 64.9 275.5 132.6 225.6 105.8
3.5 240.1 434.1 228.1 118.3 237.2 416.5 273.1 260.9 243.4
4 257.1 856.7 107.0 281.1 726.9 150.6 95.0
5 322.6
Spll Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
0.5 242.8 161.8 300.0 312.5 17.4 12.5 55.3 12.3
1 111.7 112.2 161.9 63.3 50.6 66.6 35.5 302.7 72.5
1.5 357.9 95.5 300.0 46.1 76.1 73.0 46.7 26.4 232.5 114.2
2 192.2 139.0 61.4 107.4 65.8 56.2 51.4 79.7 179.0 177.9
2.5 206.7 122.3 500.0 97.0 66.1 52.9 34.8 77.6 231.8 289.6
3 343.5 121.5 130.7 137.2 89.5 71.9 299.9 260.6 387.8
3.5 398.9 182.3 150.9 129.4 140.5 297.0 973.8 491.7
4 575.7 328.0 206.1 508.3 28.3 603.1
Annex 9 Longline Fishery, Tables of Results
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Table 95 Monthly yield estimates by fish taxon for the longline fishery, Nov. 1994- Dec. 191
Year Mnth Total
yield
Clu Cic Syn Lat Bag Ale Cit Oth
1994 11 670 0 21.0 69.1 79.2 149.4 11.7 45.4 294.3
1994 12 699 0 25.9 36.5 85.1 209.5 10.5 32.6 298.9
1995 1 704 0 24.4 51.5 78.6 213.7 8.7 23.6 303.5
1995 2 522 0 19.5 44.0 34.0 199.1 4.7 23.1 197.6
1995 3 424 0 12.0 20.3 31.7 185.1 0.4 23.8 150.6
1995 4 171 0 4.1 6.4 15.6 85.9 0.0 4.0 55.4
1995 5 141 0 5.0 4.8 19.4 72.2 0.0 1.4 38.3
1995 6 62 0 2.9 1.6 5.8 30.7 0.0 1.1 19.9
1995 7 61 0 4.4 1.9 6.7 26.9 0.1 0.0 21,3
1995 8 43 0 2.4 1.4 2.7 17.0 0.0 0.5 19.3
1995 9 45 0 0.9 3.6 3.4 22.4 0.0 0.4 14.3
1995 10 53 0 1.8 4.3 2.7 24.6 0.0 0.1 19.2
1995 11 73 0 2.2 4.9 12.9 27.3 0.0 0.0 25.8
1995 12 145 0 2.6 10.7 18.2 54.9 0.0 0.0 59.1
1996 1 141 0 5.2 11.0 13.8 63.5 0.0 0.2 46.9
1996 2 128 0 3.7 13,4 6.8 53.6 0.0 0.5 50.0
1996 3 138 0 5.8 20.7 9.7 52.2 1.2 1.2 47.3
1996 4 206 0 5.3 13.8 54.5 74.5 0.0 0.2 57.6
1996 5 269 0 6.9 15.5 100.7 81.3 0.0 1.8 63.1
1996 6 111 0 7.0 10.8 20.8 32.2 0.0 2.0 38.2
1996 7 106 0 6.1 13.4 21.1 30.2 0.0 3.0 32.0
1996 8 150 0 10.0 20.2 13.8 59.1 0.0 2.0 44.7
1996 9 166 0 10.0 39.8 16.7 48.2 0.3 4.3 46.2
1996 10 195 0 10.8 22.1 26.1 66.2 2.6 1.1 65.7
1996 11 176 0 11.7 21.7 27.3 54.6 0.9 1.0 59.3
1996 12 115 0 6.4 15.5 11.8 44.1 2.2 2.1 32.8
1997 1 157 0 2.2 5.8 31.3 42.3 0.0 0.3 75.6
1997 2 100 0 3.6 6.2 4.7 50.0 0.9 2.6 32.0
1997 3 146 0 7.8 10.4 38.5 32.8 1.3 4.9 50.7
1997 4 121 0 3.9 8.4 25.4 38.9 3.0 4.0 37.2
1997 5 103 0 5.9 6.4 21.0 38.0 1.0 2.9 28.0
1997 6 67 0 4.3 6.8 9.0 19.2 0.1 2.2 25.1
1997 7 107 0 3.9 11.0 10.3 28.3 1.5 2.9 49.5
1997 8 81 0 6.2 12.5 1.4 24.7 0.3 1.4 34.8
1997 9 117 0 3.3 14.4 13.4 42.5 0.0 0.0 43.0
1997 10 147 0 6.8 9.6 18.3 62.6 0.0 4.2 45.4
1997 11 69 0 3.1 4.4 14.4 22.5 0.0 0.5 24.5
1997 12 203 0 25.4 22.0 47.0 40.9 0.2 3.0 64.5
1998 1 271 0 10.6 29.9 26.0 101.1 0.7 2.7 100.4
1998 2 255 0 13.9 18.0 23.2 80.0 0.2 1.6 117.7
1998 3 272 0 12.2 18.7 86.2 89.5 0.0 6.3 59.5
1998 4 313 0 17.3 10.5 89.9 96.9 0.6 6.5 91.4
1998 5 257 0 12.2 13.5 65.2 95.4 0.2 7.7 63.0
1998 6 284 0 4.0 25.1 58.9 103.8 0.0 16.9 75.1
1998 7 247 0 12.6 49.2 36.6 63.9 0.5 5.9 78.4
1998 8 255 0 8.1 36.3 56.3 78.6 0.4 6.9 68.9
Table 96 Quarterly yield estimates (Mt.) by grouped fish taxon for the longline fishery, Jan.
1995- Dec. 1998
Table 97 Quarterly percentage yield estimates (Mt.) by grouped fish taxon for the longline
Fishery, Jan. 1995- Dec. 1998
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 1,650 0 55.9 116 144 598 13.9 70.5 652
4.95-6.95 374 0 12 12.9 40.8 189 0 6.48 114
7.95-9.95 149 0 7.71 6.91 12.8 66.3 0,07 0.86 54.9
10.95-12.95 271 0 6.59 19.9 33.7 107 0 0.1 104
Total/yr 2,444 0 82.2 156 232 960 13.9 77.9 924
1.96-3.96 407 0 14.8 45.1 30.3 169 1,19 1,92 144
4.96-6.96 586 0 19.2 40.2 176 188 0 4 159
7.96-8.96 422 0 26.1 73.4 51.5 137 0.35 9.37 123
9.96-12.96 486 0 28.9 59.4 65.2 165 5.74 4.23 158
Total/yr 1,901 0 89 218 323 660 7.28 19.5 584
1.97-3.97 403 0 13.6 22.4 74.5 125 2.14 7.68 158
4.97-6.97 291 0 14.1 21.6 55.4 96.1 4.11 9.09 90.3
7.97-9.97 667 0 34.5 68.6 78.6 202 7.82 17.7 259
9.97-12.97 419 0 35.2 36.1 79.7 126 0,23 7.67 134
Total/yr 1,780 0 97.5 149 288 549 14.3 42.2 642
1.98-3.98 798.0 0.0 36.7 66.7 135.5 270.5 0.9 10.6 277.6
4.98-6.98 854.0 0.0 33.5 49.1 214.0 296.1 0.8 31.1 229.5
7.98-9.98 683.0 0.0 22.6 108.4 124.5 203.9 1.9 16.3 206.1
9.98-12.98 810.0 0.0 33.7 65.9 169.0 260.6 2.8 16.8 261.7
Total/yr 3145.0 0.0 126.5 290.1 642.9 1031.1 6.4 74.8 974.9
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 100 0 3 7 9 36 1 4 39
4.95-6.95 100 0 3 3 11 50 0 2 30
7.95-9.95 100 0 5 5 9 44 0 1 37
10.95-12.95 100 0 2 7 12 39 0 0 38
Total/yr 100 0 3 6 9 39 1 3 38
1.96-3.96 100 0 4 11 7 42 0 0 35
4.96-6.96 100 0 3 7 30 32 0 1 27
7.96-8.96 100 0 6 17 12 33 0 2 29
9.96-12.96 100 0 6 12 13 34 1 1 32
Total/yr 100 0 5 11 17 35 0 1 31
1.97-3.97 100 0 3 6 18 31 1 2 39
4.97-6.97 100 0 5 7 19 33 1 3 31
7.97-9.97 100 0 5 10 12 30 1 3 39
9.97-12.97 100 0 8 9 19 30 0 2 32
Total/yr 100 0 5 8 16 31 1 2 36
1.98-3.98 100 0 5 8 17 34 0 1 35
4.98-6.98 100 0 4 6 25 35 0 4 27
7.98-9.98 100 0 3 16 18 30 0 2 30
9.98-12.98 100 0 4 8 21 32 0 2 32
Total/yr 100 0 4 9 20 33 0 2 31
1998 9 181 0 1.9 22.9 31.6 61.4 1.1 3.5 58.7
1998 10 300 0 8.3 29.0 69.0 94.9 1.4 5.2 92.5
1998 11 231 0 11.7 20.4 20.2 83.3 1.0 7.5 86.6
1998 12 279 0 13.7 16.5 79.7 82.4 0.4 4.0 82.6
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Table 98 Monthly effort, fishing activity, days per month fishing and CPUE levels
(Kg/line/24hrs.) for the longline fishery, Nov. 1994- Dec. 1998
Note: Effort: no of nets fishing for the month, activity: % of nets fishing per month, days/mnth: days fishing
per month, Cpue: Kg/24hrs/line
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Year Month Effort Activity Days/mnth Cpue
1994 11 163 43.3 13 4.1
1994 12 176 46.0 14 4.0
1995 1 163 42.1 13 4.4
1995 2 113 31.4 9 4.4
1995 3 100 25.7 8 4.4
1995 4 63 16.2 5 2.8
1995 5 50 14.6 4 2.6
1995 6 38 9.1 3 1.8
1995 7 25 6.0 2 2.7
1995 8 25 5.1 2 2.3
1995 9 13 4.9 1 2.4
1995 10 25 5.6 2 2.5
1995 11 25 7.1 2 2.7
1995 12 54 23.2 7 2.7
1996 1 62 25.3 8 2.4
1996 2 54 24.9 7 2.2
1996 3 54 24.1 7 2.5
1996 4 62 26.9 8 3.3
1996 5 62 27.5 8 4.2
1996 6 54 21.8 7 2.2
1996 7 31 14.9 4 3.1
1996 8 54 23.3 7 2.8
1996 9 62 26.0 8 2.7
1996 10 62 25.1 8 3.3
1996 11 62 26.0 8 2.9
1996 12 47 20.5 6 2.4
1997 1 44 18.9 6 3.8-
1997 2 37 15.5 5 2.9
1997 3 44 20.1 6 3.3
1997 4 37 15.6 5 3.5
1997 5 30 14.8 4 3.1
1997 6 30 12.3 4 2.4
1997 7 37 15.3 5 3.2
1997 8 37 17.6 5 2.1
1997 9 44 19.4 6 2.7
1997 10 52 22.5 7 2.9
1997 11 37 17.1 5 1.8
1997 12 96 42.3 13 2.2_
1998 1 168 69.0 21 1.6
1998 2 152 62.8 19 1.7
1998 3 160 67.6 20 1.7
1998 4 120 49.9 15 2.6
1998 5 144 59.8 18 1.8
1998 6 136 57.6 17 2.1
1998 7 80 33.5 10 3.1
1998 8 128 52.9 16 2.0
1998 9 80 34.8 10 2.2
1998 10 128 54.6 16 2.3
1998 11 120 49.4 15 1.9
1998 12 104 42.2 13 2.8
Table 99 The mean weight (g.) of fish caught by fish taxon for the longline fishery, Nov. 1994-
May 1998
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Year Month Sp2 Sp3 Sp4 Sp5
Fisb taxon
Sp6 Sp7 Sp8 Sp9 Sp10 Spll
1994 11 175 502 265 374 419 326 94 353 313 401
1994 12 286 519 392 406 324 420 203 429 362 424
1995 1 258 589 431 258 388 397 192 425 484 461
1995 2 104 518 141 107 156 233 104 272 234 374
1995 3 54 835 145 158 176 403 89 207 220 335
1995 4 480 367 205 428 300 103 325 302 522
1995 5 400 154 46 214 69 81 191 147 620
1995 6 381 157 258 191 400 198 178 196 539
1995 7 1200 733 76 75 194 195 675
1995 8 500 164 197 113 168 288 658
1995 9 565 460 460 250 300 65 157 132 523
1995 10 517 86 221 263 58 171 97 536
1995 11 594 192 279 68 132 95 490
1995 12 441 356 183 78 144 102 521
1996 1 42,3 240 190 227 76 141 110 568
1996 2 100 732 329 315 83 168 92 499
1996 3 31 485 257 88 82 173 83 168 106 523
1996 4 324 100 82 139 71 149 103 627
1996 5 536 288 117 89 61 114 113 622
1996 6 494 111 300 102 91 131 135 442
1996 7 519 170 276 100 171 67 148 169 522
1996 8 406 91 116 83 58 143 125 655
1996 9 78 352 236 120 148 53 127 110 401
1996 10 135 414 450 450 124 43 157 163 482
1996 11 175 384 173 100 88 160 65 129 138 496
1996 12 170 441 221 183 167 175 49 106 102 527
1997 1 1650 160 62 125 149 526
1997 2 126 431 174 103 115 150 54 126 153 479
1997 3 116 418 535 179 386 35 155 120 439
1997 4 119 261 243 148 161 153 60 149 163 564
1997 5 130 569 208 427 216 153 50 212 162 733
1997 6 70 697 231 750 154 650 68 111 152 720
1997 7 119 280 400 200 275 82 195 174 471
1997 8 120 725 367 263 78 125 146 439
1997 9 483 93 114 54 167 101 578
1997 10 808 610 367 160 59 110 92 671
1997 11 883 400 106 200 60 69 84 332
1997 12 100 395 288 333 200 50 69 105 100 496
1998 1 60 980 175 111 80 68 99 108 433
1998 2 133 556 150 169 180 89 135 140 560
1998 3 500 250 350 130 80 71 100 128 445
1998 4 82 789 268 92 117 156 67 184 196 593
1998 5 75 1069 500 151 205 200 132 143 164 520
Table 61 cont....
Year Month Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
1994 9 218 1301 275 256 348 320 2555 316
1994 10 186 832 260 191 520 180 1000 2005 409
1994 11 286 770 196 136 420 229 1778 499
1994 12 334 875 388 101 658 351 300 2254 552
1995 1 491 812 298 209 437 367 257 2426 626
1995 2 325 732 282 122 311 157 195 1756 396
1995 3 310 1069 284 84 97 138 159 2428 507
1995 4 534 1155 352 259 240 483 100 1661 540
1995 5 370 1571 382 61 356 182 1356 284
1995 6 162 1396 405 146 246 6 1021 568
1995 7 248 1415 306 169 444 217 965 1037
1995 8 373 1994 200 71 593 188 1725 921
1995 9 269 1766 246 65 624 164 1831 733
1995 10 285 1915 178 91 524 164 1308 883
1995 11 183 2433 132 94 422 182 2781 858
1995 12 254 2221 144 83 599 111 3388 921
1996 1 339 1617 129 98 535 110 3113 603
1996 2 277 2514 173 102 371 122 2654 729
1996 3 220 1885 281 86 180 121 1730 324
1996 4 271 2404 165 108 144 107 2322 509
1996 5 234 2044 137 84 628 101 2897 596
1996 6 215 2433 118 86 260 99 720 635
1996 7 252 2682 269 99 565 104 1424 481
1996 8 149 5300 339 110 109 81 2733 455
1996 9 200 2392 99 87 286 71 140 3728 232
1996 10 127 3023 284 111 254 95 365 2047 367
1996 11 229 670 244 112 369 98 255 1248 615
1996 12 188 593 160 97 368 108 2296 265
1997 1 181 275 342 93 563 92 2400 485
1997 2 186 500 160 102 534 62 1340 222
1997 3 209 888 246 97 376 99 150 2027 264
1997 4 186 569 200 104 250 60 1342 394
1997 5 146 1600 167 108 359 60 1636 418
1997 6 291 2763 237 82 350 66 1210 434
1997 7 231 2220 343 94 410 97 200 1468 432
1997 8 221 1193 128 100 651 101 103 1767 371
1997 9 158 4354 152 74 355 73 2123 734
1997 10 257 3159 133 66 625 76 3680 690
1997 11 169 1783 96 71 357 61 45 2385 508
1997 12 136 1172 87 98 224 89 92 3773 521
1998 1 185 1849 130 82 342 73 1722 407
1998 2 205 1303 114 302 70 83 1910 550
1998 3 213 4143 100 95 369 80 6305 285
1998 4 257 2055 194 97 216 79 2019 280
1998 5 271 959 175 96 252 110 1310 398
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Annex 10 Trap Fishery, Tables of Results
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Table 100 Monthly yield estimates (Mt.) by fish taxon for the trap fishery, Nov. 1994- Dec.1998
Year Mnth Total
yield
Chi Cic Syn Lat Bag Ale Cit Oth
1994
1994
11
12
363 0 47.4 43.7 1.0 112.1 12.7 27.1 119.5
1995
311 0 46.6 39.8 0.9 77.8 6.6 22.8 116.5
1995
1
2
321 0 47.2 37.6 0.0 58.2 6.2 22.1 150.1
1995 3
308 0 53.1 43.0 0.0 64.6 3.8 29.8 113.3
1995 4
226 0 37.5 23.7 0.0 64.3 1.6 26.6 72.0
1995 5
161 0 23.6 39.2 0.1 34.0 2.7 7.9 54.0
1995 6
79 0 13.9 24.0 0.0 6.8 1.6 5.3 27.6
1995 7
80 0 22.9 17.5 0.3 12.5 0.4 7.2 18.9
1995 8
58 0 17.7 20.5 0.0 5.9 0.1 2.8 11.2
1995 9
50 0 8.3 21.3 0.1 7.2 0.0 3.2 10.2
1995 10
55 0 9.2 26.7 0.1 7.5 0.3 1.1 10.5
1995 11
75 0 12.1 25.0 0.0 15.3 0.6 3.9 17.8
1995 12
72 0 16.3 23.2 0.0 10.1 0.8 2.8 18.6
1996
132 0 42.9 19.9 0.6 25.4 2.2 6.3 34.6
1996
1
2
199 0 61.5 45.5 0.6 36.8 3.7 9.8 40.9
1996 3
234 0 91.1 33.0 1.6 27.6 8.3 16.5 55.8
1996 4
284 0 108.9 33.8 9.1 42.1 18.0 10.0 62.1
1996 5
162 0 68.0 16.9 2.7 18.5 9.1 13.9 333
1996 6
190 0 57.2 25.8 0.8 25.1 9.3 14.0 57.9
1996 7
193 0 84.9 22.2 1.0 18.5 13.6 17.2 35.6
1996 8
259 0 106.0 42.2 0.0 35.9 11.7 3.5 59.8
1996
136 0 29.3 28.5 0.2 33.2 5.3 1.9 37.6
1996
9
10
368 0 54.6 44.0 0.0 218.3 9.2 6.1 35.6
1996
384 0 46.3 27.6 1.4 180.2 15.6 6.2 106.4
1996
11
12
417 0 36.8 25.2 0.2 253.0 20.4 6.1 75.7
1997
260 0 43.9 24.9 0.6 99.2 17.0 9.3 64.9
1997
1
2
348 0 88.1 23.3 2.1 162.9 13.7 10.5 46.9
1997 3
220 0 48.2 14.2 1.2 93.9 10.0 8.0 44.0
1997 4
380 0 70.4 30.9 5.6 101.4 26.4 3.2 142.4
1997
251 0 59.4 30.1 4.6 61.5 22.4 11.8 61.5
1997
5
6
280 0 193.0 15.0 0.1 12.9 12.6 12.5 34.1
1997
183 0 61.2 37.0 0.0 19.8 16.0 2.0 47.5
1997
7
8
272 0 57.3 65.7 0.9 67.1 20.0 2.8 58.2
1997
241 0 30.2 38.1 0.0 121.9 7.3 0.8 42.8
1997
9 227 0 38.2 32.6 0.9 108.6 9.3 2.5 34.9
1997
10 365 0 24.1 21.2 0.0 273.4 7.0 1.4 37.8
1997
11 416 0 43.2 20.0 0.0 296.4 13.7 5.3 37.5
1998
12 317 0 52.2 23.6 0.0 168.8 16.9 0.7 54.7
1998
1 382 0 95.2 33.0 0.0 168.0 23.5 5.6 56.9
1998
2 332 0 134.1 31.7 0.2 95.0 15.8 3.3 52.0
1998
3 488 0 151.1 52.3 0.6 146.7 22.6 13.1 101.6
1998
4 394 0 101.4 52.9 3.9 68.9 48.2 4.5 113.7
1998
5 368 0 96.8 63.4 0.0 33.5 37.3 43.4 94.0
1998
6 498 0 207.5 55.4 0.0 48.0 76.8 2.3 107.9
1998
7 182 0 63.1 33.7 0.0 30.3 10.7 2.4 42.2
1998
8 378 0 78.9 58.3 0.0 108.6 31.7 3.0 98.0
1998
9 248 0 25.8 10.9 0.0 161.1 8.4 1.5 40.5
1998
10 295 0 30.5 23.5 0.0 169.7 19.7 0.1 51.2
1998
11 199 0 26.6 14.5 0.1 108.2 13.4 1.9 34.212 251 0 20.0 13.7 0.0 179.6 14.1 0.2 23.1
Table 101 Quarterly yield estimates (Mt.) by grouped fish taxon for the trap fishery, Jan. 1995-
Dec. 1998
Table 102 Quarterly percentage yield estimates (Mt.) by grouped fish taxon for the trap
fishery, Jan. 1995- March 1998
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Quarter Total Chi Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 854.7 0.0 137.8 104.3 0.0 187.0 11.7 78.6 335.4
4.95-6.95 320.4 0.0 60.4 80.8 0.4 53.2 4.7 20.4 100.5
7.95-9.95 164.0 0.0 35.3 68.5 0.2 20.6 0.4 7.2 31.9
10.95-12.95 278.3 0.0 71.2 68.0 0.6 50.8 3.6 13.0 71.0
Total/yr 1617.4 0.0 304.7 321.5 1.2 311.7 20.3 119.1 538.8
1.96-3.96 716.9 0.0 261.5 112.3 11.3 106.5 30.1 36.3 158.8
4.96-6.96 545.4 0.0 210.0 64.9 4.5 62.1 32.0 45.1 126.8
7.96-8.96 762.9 0.0 189.9 114.7 0.2 287.4 26.2 11.5 133.0
9.96-12.96 1060.8 0.0 127.1 77.6 2.2 532.4 53.0 21.5 247.0
Total/yr 3086.0 0.0 788.4 369.6 18.3 988.4 141.3 114.3 665.7
1.97-3.97 947.4 0.0 206.6 68.4 8.9 358.3 50.1 21.7 233.4
4.97-6.97 714.7 0.0 313.5 82.1 4.6 94.1 51.0 26.3 143.2
7.97-9.97 740.1 0.0 125.7 136.4 1.9 297.6 36.6 6.1 135.9
9.97-12.97 1098.1 0.0 119.6 64.8 0.0 738.7 37.6 7.4 130.1
Total/yr 3500.4 0.0 765.4 351.6 15.4 1488.6 175.3 61.5 642.5
1.98-3.98 1202 0 380.3 117.0 0.8 409.7 61.9 21.9 210.5
4.98-6.98 1260 0 405.7 171.6 3.9 150.4 162.2 50.2 315.7
7.98-9.98 808 0 167.9 102.9 0.0 300.0 50.7 6.9 180.7
9.98-12.98 745 0 77.1 51.8 0.1 457.5 47.2 2.2 108.4
Total/yr 4015 0 1031.0 443.3 4.8 1317.7 322.0 81.2 815.3
Quarter Total Clu Cic Syn Lat Bag Ale Cit Oth
1.95-3.95 100 0 16 12 0 22 1 9 39
4.95-6.95 100 0 19 25 0 17 1 6 31
7.95-9.95 100 0 21 42 0 13 0 4 19
10.95-12.95 100 0 26 24 0 18 1 5 26
Total/yr 100 0 19 20 0 19 1 7 33
1.96-3.96 100 0 36 16 2 15 4 5 22
4.96-6.96 100 0 39 12 1 11 6 8 23
7.96-8.96 100 0 25 15 0 38 3 2 17
9.96-12.96 100 0 12 7 0 50 5 2 23
Total/yr 100 0 26 12 1 32 5 4 22
1.97-3.97 100 0 22 7 1 38 5 2 25
4.97-6.97 100 0 44 11 1 13 7 4 20
7.97-9.97 100 0 17 18 0 40 5 1 18
9.97-12.97 100 0 11 6 0 67 3 1 12
Totai/yr 100 0 22 10 0 43 5 2 18
1.98-3.98 100 0 32 10 0 34 5 2 18
4.98-6.98 100 0 32 14 0 12 13 4 25
7.98-9.98 100 0 21 13 0 37 6 1 22
9.98-12.98 100 0 10 7 0 61 6 0 15
Total/yr 100 0 26 11 0 33 8 2 20
Note: Clu-clupieds, Cic-cichlids, Syn-Synodontis/hemisynodontis, Lat- Lates, Bag-
Bagrus/Chryichthys/Clarotes, Ale-Alestes, Cit-Citharinus/Distichodus, Oth-
Cyprinids/Mormyrids/Hydrocynus/Clarids.
All yield estimates in Mt.
Table 103 Monthly effort, fishing activity, days per month fishing and CPUE levels
(Kg/trap/24hrs.) for the trap fishery, Nov. 1994 - Dec. 1998
Year Month Effort Activity Daysimnth Cpue
1994 11 552 56.9 17.1 0.7
1994 12 474 48.9 14.7 0.7
1995 1 531 54.8 16.4 0.6
1995 2 433 44.7 13.4 0.7
1995 3 349 36.0 10.8 0.6
1995 4 369 38.1 11.4 0.4
1995 5 152 15.7 4.7 0.5
1995 6 130 13.4 4.0 0.6
1995 7 98 10.1 3.0 0.6
1995 8 105 10.8 3.2 0.5
1995 9 124 12.8 3.9 0.4
1995 10 213 22.0 6.6 0.4
1995 11 204 21.1 6.3 0.4
1995 12 427 36.7 11.0 0.3
1996 1 480 41.2 12.4 0.4
1996 2 579 49.7 14.9 0.4
1996 3 606 52.0 15.6 0.5
1996 4 399 34.3 10.3 0.4
1996 5 428 36.8 11.0 0.4
1996 6 399 34.2 10.3 0.5
1996 7 476 40.8 12.3 0.5
1996 8 364 31.2 9.4 0.4
1996 9 488 41.9 12.6 0.8
1996 10 627 53.8 16.2 0.6
1996 11 555 47.7 14.3 0.8
1996 12 466 40.0 12.0 0.6
1997 1 534 48.1 14.4 0.7
1997 2 454 40.9 12.3 0.5
1997 3 579 52.2 15.7 0.7
1997 4 417 37.6 11.3 0.6
1997 5 292 26.3 7.9 1.0
1997 6 414 37.3 11.2 0.4
1997 7 491 44.3 13.3 0.6
1997 8 457 41.2 12.4 0.5
1997 9 577 52.0 15.6 0.4
1997 10 463 41.7 12.5 0.8
1997 11 629 56.7 17.0 0.7
1997 12 569 51.3 15.4 0.6
1998 1 855 87.2 26.2 0.4
1998 2 768 78.3 23.5 0.4
1998 3 1083 110.4 33.1 0.5
1998 4 794 80.9 24.3 0.5
1998 5 632 64.4 19.3 0.6
1998 6 753 76.8 23.0 0.7
1998 7 289 29.4 8.8 0.6
1998 8 819 83.5 25.1 0.5
1998 9 414 42.2 12.7 0.6
1998 10 544 55.5 16.7 0.5
1998 11 297 30.3 9.1 0.7
1998 12 289 29.5 8.9 0.9
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Note: Effort: no of nets fishing for the month, activity: % of nets fishing per month, days/mnth days
fishing per month, Cpue: Kg/24hrsltrap
Table 104 The mean weight (g.) of fish caught by fish taxon for the trap fishery, Nov. 1994-
May 1998
Year Month Sp2 Sp3 Sp4 Sp5
Fish taxon
Sp6 Sp7 Sp8 Sp9 Sp10 Spll
1994 11 161 230 218 155 253 228 158 200 164 183
1994 12 200 419 353 235 220 393 133 352 139 162
1995 1 145 360 324 181 226 343 168 284 167 200
1995 2 62 328 94 65 121 244 60 178 127 125
1995 3 90 293 99 47 96 94 47 175 114 179
1995 4 114 129 157 50 111 200 148 125 94 163
1995 5 85 300 106 52 300 34 92 23 213
1995 6 80 228 129 79 62 69 23 90 45 177
1995 7 64 54 228 109 99 135 31 133 79 265
1995 8 27 173 24 115 46 100 98 83 241
1995 9 130 1800 73 65 65 98 44 102 36 200
1995 10 80 133 199 81 86 117 88 130 24 170
1995 11 73 500 79 86 83 86 78 113 55 100
1995 12 81 50 137 82 102 100 68 117 66 187
1996 1 56 225 130 96 88 79 81 117 87 255
1996 2 65 329 115 98 56 95 57 118 41 195
1996 3 46 163 55 172 70 195 73 86 35 178
1996 4 46 125 113 71 65 67 59 68 53 144
1996 5 42 100 82 78 35 24 78 45 41 120
1996 6 45 94 56 67 100 54 50 100
1996 7 52 195 59 64 74 117
1996 8 43 53 122 50 73 136 25 92 36 225
1996 9 50 1300 253 69 50 18 80 118 191
1996 10 69 128 168 163 85 87 28 91 31 157
1996 11 48 175 131 62 62 170 30 120 33 158
1996 12 51 114 70 77 88 15 70 31 163
1997 1 31 144 100 102 50 67 46 47 46 200
1997 2 48 164 63 84 33 150 22 147 38 223
1997 3 40 170 104 79 95 21 76 54 62
1997 4 45 153 65 88 69 107 43 77 86 70
1997 5 31 73 52 48 100 55 44 100
1997 6 36 720 34 84 75 29 84 37 567
1997 7 30 192 70 58 104 35 58 43 142
1997 8 42 53 55 69 50 50 64 30 83
1997 9 48 60 118 63 79 200 44 73 38 150
1997 10 29 72 89 100 50 74 32 67
1997 11 33 75 47 96 50 26 78
1997 12 39 100 53 69 76 39 245
1998 1 37 133 63 87 70 200 100 71 46 117
1998 2 31 125 200 100 47 100 52 85
1998 3 38 133 119 88 74 68 56 80
1998 4 33 48 125 49 64 66 100
1998 5 37 269 89 22 81 37 100
Fisheries Statistics Kainji Lake, Northern Nigeria, Nov.1994 - Dec-1998 Page 126
Table 104 cont....
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Year Month Sp12 Sp13 Sp14 Sp15 Sp16 Sp17 Sp18 Sp19 Sp20
1994 9 227 658 72 205 220 147 9 500 72
1994 10 100 291 189 141 247 134 86 373 183
1994 11 157 479 148 44 385 128 98 1125 283
1994 12 249 397 110 60 172 245 59 1550 287
1995 1 229 398 211 58 169 239 106 208
1995 2 175 253 223 72 200 130 45 208
1995 3 153 246 58 40 201 83 34 299
1995 4 172 108 157 24 161 82 56 350 194
1995 5 51 900 61 14 17 52 14 18 103
1995 6 85 700 50 11 107 23 78 164
1995 7 93 189 5 200 114 100 156
1995 8 95 1257 175 11 588 90 38 225
1995 9 69 1100 142 34 66 79 45 63 70
1995 10 102 700 120 34 133 58 38 100 65
1995 11 81 163 100 25 103 55 19 100 123
1995 12 95 150 73 20 34 55 30 115 105
1996 1 105 76 26 43 49 32 300 97
1996 2 133 70 39 18 43 222 109
1996 3 185 1160 156 29 46 32 130 237 144
1996 4 108 292 26 77 35 321 276
1996 5 66 91 27 157 52 22 93 136
1996 6 178 35 92 57 1150 71
1996 7 110 55 433 44 254
1996 8 86 171 20 91 44 140 120
1996 9 94 300 46 38 77 50 91
1996 10 36 76 14 33 117 54 112 183 56
1996 11 66 63 37 459 61 233 233 165
1996 12 72 106 46 352 56 110 233 155
1997 1 74 307 42 27 441 44 700 51
1997 2 76 93 41 43 413 25 67 208 140
1997 3 80 75 107 54 150 48 50 294 100
1997 4 61 59 23 21 120 54 70 239 141
1997 5 68 126 13 16 307 57 50 45
1997 6 115 100 13 16 350 50 88 19
1997 7 '73 198 33 13 146 51 100 200 78
1997 8 90 400 56 17 12 58 68 100 264
1997 9 95 750 65 16 200 69 122 74
1997 10 67 500 36 26 215 44 96
1997 11 65 50 65 21 176 36 57 '75
1997 12 79 200 43 36 123 42 143 68
1998 1 84 100 72 45 433 48 17 59
1998 2 74 5000 122 53 358 39 80 200 53
1998 3 79 85 45 322 50 28 600 44
1998 4 77 18 25 17 48 53 38 63
1998 5 84 325 114 16 367 62 160 80
Terminology
A.D.P: Extentsion staff from the Agricultural Development Project which has the mandate for
fisheries extension.
Cpue: Catch per unit effort = the catch in kilograms of a net, per unit effort of gear, per 24
hrs.
The unit of effort per gear Vpes is:
Gill net: One bundle (100 yards or 91m, of unmounted net)
Drift net, beach seine, cast net: One complete net
Longline: One complete longline (usually 100 hooks long)
Fishing trap: One fishing trap
The unit time is 24 hrs. Even when gears are set overnight for 12 hours the unit time is
still taken as 24 hrs (one fishing day).
Mean CPUE: total catch of all records in a month/ total effort of all records
(weighted mean).
Fishing activity: expressed as a monthly percent of the total fishing gears owned by
fishermen which have been actively fishing.
Activity for gear = Proportion of fishermen owning the gear who are active *
proportion of fishermen owning the gear who are using the gear * proportion of gear
used by fishermen owning the gear/ fishermen owning the gear who are using the gear
(Turner, 1996).
Fishing effort: Sum of the units of effort in use for the month, (units of effort are as for
CPUE above).
Where: Fishing effort = Number of gears x percent fishing activity
Fishing yield: Fishing effort x activity x CPUE (x daily effort for active gears)
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